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PREFACE 

This  book  lias  been  written  for  the  purpose  of  dis¬ 
cussing  the  jH'oblems  which  pertain  to  the  manufacture 
of  the  pharmaceutical  preparations  which  are  official  in 
the  United  States  Pharmacopoeia  XIII  and  the  National 
Forimilanj  VIII.  The  author  has  attempted  to  do  this 
in  a  way  that  should  be  both  meaningful  and  understand¬ 
able  to  the  student. 

Even  so,  it  is  exjiected  that  the  student  should  have 
had  at  least  a  one-term  course,  or  its  equivalent,  dealing 
with  pharmaceutical  technology  or  the  fundamental  prin¬ 
ciples  of  the  sciences  basic  to  an  understanding  of 
pharmaceutical  processes.  Without  this  preliminary 
training  it  is  too  much  to  expect  the  average  student  to 
follow  the  official  procedures  with  intelligence  or  to  ap¬ 
preciate  the  discussions  offered  in  this  text  with  under¬ 
standing. 

It  is  the  lielief  of  the  author  that  students  in  pharmacy 
should  be  taught  to  understand  and  use  the  official  proce¬ 
dures  in  making  official  pharmaceutical  preparations. 
To  accomplish  this,  each  student  is  expected  to  have  a 
copy  of  the  Pharmacopoeia  and  the  National  Formidary, 
f  1  oin  which  he  obtains  botb  his  formulas  and  procedures. 
It  is  the  duty  and  responsil)ility  of  the  teaching  staff  to 
interju-et  and  make  clear  those  directions  which  are  often 
puzzling  to  the  beginner.  Since  students  possess  per¬ 
sonal  copies  of  the  Pharmacopoeia  and  the  National 
Fornnilary,  this  pertinent  information  is  not  reproduced 
in  this  text. 

^  The  plan  of  the  book  ])resents,  first,  a  general  discus¬ 
sion  of  each  class  of  the  prei)arati()ns.  The  larger  classes 
usually  constitute  a  chapter.  However,  smaller,  related 
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classes  are  often  coin])ine(l  in  one  chapter.  The  general 
discussion  is  then  followed  hy  a  list  of  the  preparations 
in  a  given  class,  arranged  alphabetically  according  to  the 
official  Pinglish  title.  Last,  comments  are  given  about 
each  pre])aration,  including  the  i)rohlems  of  its  manu¬ 
facture  and  other  i)oints  of  information. 


The  general  discussions  include  definitions  and 
])rocesses  involved  in  the  manufacture  of  the  i)repara- 
tions  together  with  some  discussion  of  the  e(pii])ment 
regarded  as  useful  in  the  making  of  the  products  in 
(juestion.  Reference  is  often  made  to  the  mode  of  ap- 
])lication  and  use  of  certain  classes  of  ])reparations  as 
well  as  to  their  general  nature,  whether  aqueous,  oily, 
alcoholic,  liquid,  solid,  or  semisolid.  However,  no 
systematic  attempt  has  been  made  to  give  the  therapeutic 
uses  of  all  of  the  official  pre])arations. 

Brief  reference  is  frequently  made  to  the  history  of 
certain  ])re])arations,  although  this  interesting  feature 
is  not  developed  as  it  ])erhaps  should  he.  In  somewhat 
the  same  manner  reference  is  often  made  to  the  numher 
of  preparations  which  are  now  official  as  compared  to  the 
numher  of  the  same  class  which  were  formerly  listed  in 
the  Pharmacopoeia  and  the  National  Formulanj. 

Certain  classes  of  ])reparations  lend  themselves  to 
much  more  discussion  than  others,  but  it  is  inap])ro])riate 
here  to  discuss  them  in  detail,  class  hy  class.  The  ])roh- 
lems  of  packaging,  labeling,  and  storing  are  not  only 
often  given  in  the  general  discussion  of  a  class  of 
])reparations,  hut  are  emphasized  also  in  the  comments 
pertaining  to  the  separate  items. 

The  ])reparations  of  each  class  are  listed  alphabetically 
according  to  the  official  English  titles,  followed  hy  the 
Latin  titles  and  the  official  synonyms.  This  is  done  for 
two  reasons:  first,  to  bring  together  all  the  titles  of  a 
class  in  order  that,  as  a  part  of  good  teaching,  they  may 
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be  seen  as  a  groiij:)  or  as  a  whole ;  second,  to  make  it 
possible  to  define  or  describe  each  product.  It  is  not 
easy  to  define  pharmaceutical  prei)arations,  ])ut  it  is,  on 
the  other  hand,  not  too  difficult  to  describe  them  briefly 
by  reformulating  the  official  descri])tions,  physical 
properties,  per  cent  strengths,  and  other  points  of  in¬ 
formation.  There  is  a  great  sameness  in  the  descriptions 
of  the  items  belonging  to  a  class  of  products,  but,  even 
so,  the  brief  descriptions  individualize  each  preparation 
in  a  way  that  seems  worth  while. 

The  items  which  are  official  in  the  Pharmacopoeia 
usually  appear  first  and  separate  from  those  of  the  same 
class  which  are  in  the  National  Formulary,  except  in  a 
few  instances  when  there  are  too  few  items  to  be  dis¬ 
cussed  separately. 

I  he  third  ])ortion  of  each  chapter  is  comprised  of 

comments.  The  problems  of  jjharmacy  and  chemistrv 
involved  in  the  manufacture  of  each  preparation,  with 
few  exceptions,  are  to  be  found  presented  in  brief  Init, 
it  IS  hoped,  clear  fashion.  The  reasons  why  for  the 
official  iirocedures,  precautions,  and  certain  explanations 
are  usually  given.  If  a  chemical  reaction  is  involved  in 
die  making  of  a  preparation,  the  equation,  if  the  chem¬ 
istry  is  not  too  complex,  is  given  for  the  reaction. 

It  is  not  possilile  or  practicable  to  reijuire  students  to 
make  all  of  the  official  pharmaceutical  preparations  It 
IS  possilile,  however,  to  assign  a  selected  number  of 
certam  classes  of  iiroducts  to  be  made  in  the  laboratory 
U  ith  the  help  ot  good  instruction  the  reasons  for  doino- 
dungs  according  to  the  official  procedures  can  be  made 
intelligible  to  students.  This,  it  would  seem,  is  basic  to 
piogiess  111  iiharmaceutical  practice. 

Kven  tliough  students  cannot  l)e  exiiected  to  nril-e 
evecy  o„Kual  pluacnaceutical  preparation,  it  is  necess:  n 
tliat  they  understand  both  tlie  theoretical  aspects  in- 
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volved  in  the  manufacture  of  the  more  commonly  used 
pharmaceuticals  and  much  practical  information  about 
them. 

The  laboratory  work  based  on  this  text  should  be 
designed  not  only  to  coordinate  the  theoretical  and  the 
practical,  but  also  to  help  students  to  develop  skills, 
speed,  and  judgment.  At  the  same  time  it  should  be 
expected  that  any  of  these  qualities  accpnred  by  working 
with  one  preparation  should  carry  over  to  the  making 
of  similar  or  even  more  difficult  products.  Perhaps  it  is 
in  order  to  repeat  that  the  primary  purpose  of  this  text 
is  to  present  the  problems  of  pharmacy  and  chemistry 
which  are  involved  in  the  manufacture  of  the  official 
preparations  in  a  manner  helpful  to  the  beginner, 
whether  a  student  in  college  or  an  apprentice  in  a  mod¬ 
ern  pharmacy. 

In  a  textbook  of  this  kind  certain  details  which  one 
man  considers  to  be  important  another  would  legaid  as 
being  nonessential.  Therefore,  it  is  too  much  to  expect 
that  all  of  the  teachers  of  pharmacy  will  accept  the 
author’s  treatment  of  the  subjects  as  wholly  satisfactory. 

This  text  embodies  the  author’s  approach  to  the  teach¬ 
ing  of  a  difficult  course— that  of  general  pharmacy. 

C.  0.  Lee. 
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THE  OFFICIAL  PREPARATIONS 
OF  PHARMACY 


Chapter  I 

WATERS 


It  is  a  CHstoin  to  think  of  the  official  waters  as  being 
aromatic  waters,  which  are  nsnally  defined  as  saturated, 
aqueous  solutions  of  volatile  sulistances,  usually  volatile 
oils. 

Thirteen  waters  are  official  in  the  Pharinaco])oeia  XIII, 
four  of  which  in  no  way  conform  to  the  definition  given 
in  the  preceding  ])aragraph.  They  are  water,  distilled 
water,  sterile  distilled  water,  and  water  for  injection, 
which  may  be  referred  to  as  natural  and  processed 
waters.  Each  will  be  discussed  in  some  detail  under 
comments  later  in  the  chapter.  Two  of  the  aromatic 
waters,  namely,  rose  water  and  phenolated  water,  are 
not  saturated. 


Aromatic  waters  should  have  an  odor  and  taste  similar 
to  the  substances  from  which  they  are  prepared.  They 
should  always  be  clear  and  free  from  fibers,  particles, 
sediment,  and  foreign  odors.  There  is,  however,  a 
tendency  for  aromatic  waters  to  lose  their  aroma  upon 
aging  for  the  reason  that  volatile  oils  and  the  other  sub¬ 
stances  used  to  prepare  them  are  slowly  decomposed  in 
^\ater.  It  is  not  unusual  for  microscopic  organisms  to 
develop  growths  which  not  only  aid  in  destroying  ’  the 
original,  ])leasant  odor,  but  also  are  likely  to  contrilmte 

I’enders  the  iiroduct  wholly  useless. 

10  oH'cia  waters  are  reasonatily  stal,le,  but  tliey  sliould 
not  1,0  used  after  being  stored  for  more  than  a  few  weeks 
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It  is  preferable  to  make  them  more  or  less  extem|)orane- 
oiisly,  as  needed.  Witch-hazel  water  should  lie  con¬ 
sidered  as  an  exception  to  the  waters  in  general,  because 
the  alcohol  it  contains  serves  to  preserve  it;  but  even 
this  water  sometimes  acquires  a  questionable  odor  upon 
long  standing.  The  exposure  of  waters  to  light  and  heat 
hastens  their  decomposition;  therefore,  care  should  be 
exercised  in  packaging  and  storing  them. 

It  is  not  possible  to  attach  more  than  meager  ther¬ 
apeutic  value  to  approximately  five  of  the  official  aro¬ 
matic  waters.  On  the  other  hand,  the  waters  provide 
pleasantly  flavored  mediums  for  the  administration  of 
water-soluble  medicinals.  Flavored  waters  certainly  add 
to  the  elegance  of  prescriptions,  whether  simple  or 
complex. 

The  Preparation  of  Aromatic  Waters 

The  three  official  methods  by  which  waters  are  made 
are  (1)  distillation,  (2)  solution,  and  (3)  the  alternative 
solution  method. 

The  Distillation  Method. — A  limited  numlier  of  the  aro¬ 
matic  waters  are  obtained  by  the  distiU(itio7i  piocess. 
This  is  carried  out  by  placing  the  odorous  plant  mateiial 
in  a  suitable  still  with  water.  Steam  from  an  adjacent 
boiler  is  forced  into  the  still.  This  causes  the  volatile 
oil  and  other  odorous  principles  of  the  plant  to  volatilize 
and  pass  over  with  the  steam  into  a  condenser  to 
form  the  distillate,  which,  upon  cooling,  separates  mto 
two  layers,  one  oily  and  the  other  aqueous.  Since 
most  of  the  volatile  oils  are  lighter  than  water,  the> 
settle  out  at  the  top  and  are  drawn  off,  rectified,  and 

iiackaged  for  the  market.  i 

The  lower  acpieous  layer  is  saturated  with  the  odoi- 
iferous  oils  and  may  be  filtered  and  bottled  for  the  trade. 
While  nearly  all  of  the  volatile  oils  are  obtained  in  tins 
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iiianiiGT,  only  n  few  of  tlie  aronmtic  waters  are  piej3aied 
by  the  steam  distillation  process.  The  official  waters 
prepared  in  this  manner  are  orange  flower  water, 
stronger  rose  water,  and  witch-hazel  water.  It  has  been 
stated  that  waters  made  by  this  jirocedure  have  a  more 
delicate  odor  than  those  prepared  by  the  other  processes. 
This  is  attributed  to  the  fact  that  the  odorous  principles 
pass  from  the  plant  tissues  into  the  water  without  being 
changed  by  the  oxidative  effects  of  air  and  light. 

The  Solution  Method. — The  solution  method  of  making 
aromatic  waters  is  carried  out  by  shaking  about  2  cc.  or 
Gm.  of  the  volatile  substance  in  about  1000  cc.  of  dis¬ 
tilled  water  in  a  capacious  bottle.  After  several  minutes 
of  vigorous  shaking  the  mixture  is  allowed  to  sit  for 
several  hours.  It  is  then  filtered  through  a  well-wetted 
filter  and  made  up  to  volume  by  passing  distilled  water 
through  the  filter. 

It  should  be  borne  in  mind  that  the  volatile  substance 
has  been  used  in  excess.  That  which  remains  undis¬ 


solved  may  be  in  a  fine  state  of  dispersion,  because  of 
the  shaking  involved,  and  may  pass  through  the  filter 
paper.  Such  a  product  is  not  clear,  but  if  allowed  to 
stand  in  an  open  container  for  a  while,  the  excess  oil 


will  rise  to  the  surface  and  evaporate,  leaving  an  ac- 
ceptal)le  "water  behind.  This  ])rocess  is  made  use  of 
tiequentH  for  the  preparation  of  aromatic  waters. 

The  Alternative  Solution  Method.— This  method  is  a 
widely  used  procedure  for  preparing  aromatic  waters 
at  the  dispensing  counter.  It  involves  triturating  2  cc.  or 
Gm.  of  Gie  volatile  substance  with  15  Gm.  of  purified  talc. 
Water  is  added,  and  the  mixture  is  then  transferred  to  a 
bottle  or  other  suitalile  container  and  shaken  for  about  10 
minutes.  (The  mortar  and  pestle  will  serve  for  the  prep¬ 
aration  of  small  quantities.)  The  mixture  is  then  filtered, 
le  first  portions  of  the  filtrate  may  not  be  clear  and 
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slioiild  be  collected  in  small  amounts  and  poured  back 
tlirougli  the  filter  until  the  filtrate  becomes  clear.  It  is 
then  collected  in  a  graduated  receiver,  siilhcient  distilled 
water  being  added  tlirongh  the  filter  to  make  the  re¬ 
quired  volume. 

Purified  talc  used  in  this  process  serves  two  purposes; 
(1)  that  of  dispersing  the  volatile  substance  so  as  to 
make  it  more  completely  soluble  in  the  water  and  (2)  that 
of  a  filtering  medium  for  the  finely  dispersed  volatile 
material.  Ordinary  filter  paper  will  not  hold  liack  finely 
dispersed  particles,  especially  oils.  However,  a  filter 
paper  that  has  been  coated  with  wetted  talc  makes  a 
good  filtering  inedinm.  The  talc  is  a  good  absorbent,  and 
the  iindissolved  volatile  material  is  absoibed,  in  ])ait 
at  least,  and  prevented  from  ])assing  through  the  filter. 


Talc  and  Its  Substitutes 

Purified  talc  is  tfie  powder  most  widely  used  for  tlie 
elarificatioTi  of  turbid  liquids.  Cosmetic  talc  is  too  fine 
for  filtering,  but  coarser,  filtering  talc  is  available  and 
should  be  specified  when  ordered  for  that  purpose. 

The  substances  which  may  serve  as  sid)stitutes  for 
talc,  but  are  not  generally  used,  are  calcium  phosphate, 
calcium  carbonate,  magnesium  carlionate,  purified  sdi- 
ceous  earth,  kaolin,  and  slii'edded  filter  jiaper.  i  ost 
of  these,  except  the  filter  paper,  are  more  soluble  than 
the  tale  and  are  objectional  for  that  reason  I  be  car¬ 
bonates  of  calcium  and  magnesium  are  soluble  eiioiig  i 
to  imiiart  alkalinity  to  solutions  and  are  used  only  in 
special  instances  as,  for  example,  in  making  J  o  n  Balsam 
St/rup,  U.  S.  P.  and  Ginner  Si/nip,  ceitaiii  of 

talc  substitutes  have  been  known  to  imiiart  a  s  igl  t 
color  to  solutions  liecause  of  the  presence  of  insoluble 

impurities. 
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De-Ionized  Water 

While  tlie  use  of  jiotable  water  may  ))e  permitted  in 
the  making-  of  a  limited  nnmher  of  pharmaceuticals,  most 
mannfactni-ing  ])rocesses  require  the  use  of  distilled 
water  or  a  water  of  ecpial  (piality  and  purity. 


1.  De-ionizer,  laln.ratnry  unit.  (Courtesy  Illinois  Water  Treatment 

Company.) 

The  frouhle.s,„„e  factors  of  the  natural  waters  are 

h  .  uo  ,,e,„  ,s  a«Kravate,l  l,y  the  fact  that  potable 
)vatus  in  yanous  parts  of  the  country  dUfer  widely 

it  -  -t  unconuuou-'for  wateV'lo 
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coiitciin  much  greater  proj^ortions  of  total  solids  than 
is  permitted  by  the  Pharmacopoeia. 

Many  maimfactnring  plants  use  hundreds  of  gallons 
of  water  of  distilled  water  quality  per  day.  To  produce 
such  quantities  of  distilled  water  is  costly.  The  dis¬ 
covery  of  synthetic  ioii-excliange  resins  by  Adams  and 
Holmes^  makes  is  possible  to  remove  all  of  the  dissolved 
salts  from  natural  waters  without  having  to  resort  to 
the  distillation  process.  Equipment  is  now  available  for 
the  production  of  de-ionized  water  at  a  cost  of  less  than 
10  jDer  cent  of  the  cost  of  distilled  water  and  with  con¬ 
siderably  less  trouble.  It  has  been  found  advantageous 
to  de-ionize  water  before  distilling  it.  This  prevents 
liming  of  the  stills,  a  problem  familiar  to  those  who 
boil,  concentrate,  or  distill  tap  water  even  in  small 
amounts. 


The  de-ionization  process  does  not  remove  bacteria, 
pyrogens,  or  certain  organic  impurities.  Neither  will 
it  claiify  water  that  is  unduly  turbid.  De-ionized  water, 
theiefoie,  should  not  be  used,  without  further  treatment, 
for  preparing  parenteral  solutions. 

De-ionized  water  is  sometimes  referred  to  as  “de¬ 
mineralized”  or  “mineral-free”  water.  AYhile  it  is  not 
listed  as  an  official  water,  it  is  used  in  the  pharmaceutical 
industry  and  is  becoming  increasingly  acceptable  in  a 
great  variety  of  industrial  processes."  A  good  discus¬ 
sion  of  this  subject  is  to  be  found  in  a  paper  by  Harrisson 
and  co-workers."  They  say  in  their  summary  that  “ad¬ 
vances  in  the  production  of  resin  exchange  absorbents 
_a_^made  possible  the  preparation  by  filtration  pro- 

/DeS  fon^eiriinj 

tamed  by  writing  to  the  Illinois  ‘^®'*or>ized  water  may  be  ob- 

the  Permutit  Cofnpany.  ^330 Rockford. 

marnsson,  J,  w.  E  Mver<!  v?  t  YX’  ° 

Sci.  Ed.  32:  121,  1943.  ^  S. :  J.  Am.  Pharm.  Assoc. 
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cedures  of  mineral-free  water  equal  in  quality  to  that 
required  for  distilled  water  of  the  U.S.lh  Ease  of  ma¬ 
nipulation,  low  inital  cost,  and  freedom  from  costly  main¬ 
tenance  recommend  this  method  of  preparing  mineral- 
free  water  for  pharmaceutical  uses.’’ 

Waters  Official  in  the  United  States  Pharmacopoeia  XIII 


English  Title 

Latin  Title 

( Synonym  ) 

Definition 

or 

Description 

Water 

Aqua 

A  potable,  natural  water  which  is  clear, 
colorless,  odorless,  and  practically 
tasteless 

Distilled  Water 

Aqua  Destillata 

Water  that  has  been  partially  purified 
by  the  process  of  distillation 

Sterile  Distilled  Water 

Aqua  Destillata  Sterilis 

Distilled  water  which  has  been  properly 
sterilized 

Water  for  Injection 

Aqua  Pro  Injectione 

Sterile,  pyrogen-free,  distilled  water  in¬ 
tended  for  parenteral  use 

Anise  Water 

Aqua  Anisi 

Distilled  water  saturated  with  anise  oil 

Camphor  Water 

Aqua  Camphor ae 

A  clear,  saturated  solution  of  camphor 
in  distilled  water 

Cinnamon  Water 

Aqua  Cinnamomi 

A  clear,  saturate<l  solution  of  cinnamon 
oil  in  distilled  water 

Fennel  W’ater 

Aqua  Foeniculi 

A  clear,  saturated  solution  of  fennel  oil 
in  distilled  water 

Orange  Flower  Water 

Aqua  Aurantii  Florum 

A  clear,  colorless,  saturated  solution 
possessing  the  odor  and  taste  of 
orange  blossoms 

Peppermint  Water 

Aqua  Menthae  Piperitae 

A  clear,  saturated  solution  of  peppermint 
oil  in  distilled  water 

Rose  Water 

Aqua  Kosae 

A  clear  solution  obtained  by  diluting 
stronger  rose  water  with  an  equal  vol- 
ume  of  distilled  water 

Stronger  Rose  Water 

Aqua  Kosae  Fortior 

A  clear,  saturated  solution  of  the  odorif¬ 

erous’  principles  of  fresh  rose  blossoms 

Spearmint  Water  ^ 

Aqii<i  M cyithde  f  iruhs 

A  clear,  saturated  solution  of  spearmint 
oil  in  distilled  water 

WATERS 


25 


Waters  Official  in  the  National  Formulary  VIII 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Bitter  Almond  Water 

Aqua  Amygdalae  Amarae 

A  0.1  per  cent  solution  of  bitter  al¬ 
mond  oil  in  recently  boiled  distilled 
water 

Chloroform  Water 

Aqua  Chloroformi 

A  .saturated  solution  of  chloroform  in 
distilled  water  (a  slight  excess  of 
chloroform  should  be  present) 

Hamanielis  Water 

Aqua  Tlamamelidis 

(Witch-hazel  Water;  Dis¬ 
tilled  Witch-hazel  Ex¬ 
tract) 

A  clear,  colorless,  aqueous  liquid  hav¬ 
ing  an  odor  characteristic  of  witch- 
hazel  water 

Phenolated  Water 

Aqua  rhenolata 

(Carbolic  Acid  Water; 

Solution  Phenoli  P.I.) 

A  clear,  colorless,  2.2  per  cent  v/v 
solution  of  liquefied  phenol  in  dis¬ 
tilled  water  having  the  character¬ 
istic  odor  of  phenol 

Wintergroen  Water 

Aqua  Gaultheriae 

A  clear,  colorless,  saturated,  aqueous 
solution  possessing  the  odor  and 
taste  of  wintergreen 

Comments  Concerning  Waters  Official  in  the 
United  States  Pharmacopoeia  XIII 

Water. — Water  is  defined  in  the  Pliarmacopoeia  as  a 
‘‘clear,  colorless  liciuid  which  is  practically  tasteless 
and  odorless.”  It  is  ])otahle  watei’  and  may  come  from 
springs,  rivers,  lakes,  cisterns,  or  wells  just  as  long  as 
it  meets  the  official  tests  or  standards  with  respect  to  pH, 
heavy  metals,  foreign  volatile  matter,  total  solids,  and 
coliform  organisms.  Details  concerning  these  require¬ 
ments  are  to  he  found  in  the  Pharmacopoeia. 

The  total  solids  re])resent  the  soluble  inorganic  salts 
w  iich  remain  as  a  residue  u])on  evaporating  a  sample 
o  water  to  di-yness.  They  are  composed  chiefly  of  the 
c  1  orides,  carbonates,  hicarbonates,  i)hosi)hates,  and  sul- 
tates  of  sodium,  ]iotassium,  calcium,  and  magnesium. 

ot  more  than  100  mg.  of  residue  should  he  obtained 
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by  evaporating  100  cc.  of  water  to  dryness.  This  repre¬ 
sents  a  ratio  of  about  1000  parts  per  million.  However, 
total  solids  vary  in  amount  with  samples  from  varying 
sources  and,  at  times,  from  the  same  source. 

Surface  waters  are  likely  to  contain  dissolved  organic 
matter  which,  upon  standing,  may  develop  undesirable 
odors.  AVater  contains  air  and  upon  storage  in  reservoirs 
and  other  containers  readily  absorbs  gases  such  as 
ammonia  from  the  atmosphere. 

The  use  of  water  as  a  solvent  in  the  manufacture  of 
medicinal  preparations  is  very  much  restricted.  Boiling 
water,  however,  is  used  to  prepare  certain  extractive 
pharmaceuticals ;  namely,  the  extracts  and  fluidextracts 
of  cascara,  glycyrrhiza,  and  others.  In  preparations  of 
this  kind  the  inorganic  salts  which  remain  following  the 
concentration  of  the  aipieous  menstruums  seem  not  to 
interfere  with  ‘the  use  of  the  finished  extractives.  How¬ 
ever,  natural  water  is  not  acceptable  as  a  solvent  in  the 
compounding  of  the  more  sensitive  medicinal  prepaia- 
tions,  especially  prescriptions.  In  fact,  it  is  unsuitalde 
for  general  pharmaceutical  use. 

Distilled  Water.— This  is  ivater  which  has  been  purified 
l)y  the  process  of  distillation.  The  relative  degree  of 
its  purity  may  be  determined  by  the  tests  as  outlined  in 
the  Pharmacopoeia.  It  should  contain  only  about  10 
parts  of  total  solids  per  million,  have  a  pH  somewhat 
less  than  7,  and  contain  very  small  amounts  of  soluble 
organic  substances.  It  is  an  essential  item  at  the 
ing  counter.  Some  pharmacists  buy  bottled  distilled 
water  for  use  in  compounding  prescriptions;  others  have 

stills  for  producing  it  daily,  or  as  IS  needed. 

In  preparing  distilled  water,  it  is  customary  to  discard 
the  first  5  to  10  per  cent  of  the  distillate  because  this 
portion  contains  about  all  of  the  undesirable  absorbed 
gases.  The  last  5  to  10  per  cent  of  the  quantity  is  allov  ed 
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to  remain  as  a  residue  in  tlie  still  for  the  reason  that 
it  contains  the  solids  present  in  the  water.  If  the  dis¬ 
tillation  were  carried  down  to  dryness,  some  of  the  solids 
might  be  carried  over  into  the  distillate  hy  force. 


Fig.  3.  Electric  water  still.  (Courtesy  F.  J.  Stokes  Machine  Company.) 


Stills  of  varying  capacities  for  producing  distilled 
water  are  available.  A  well-known  still  is  the  Stokes 


Mass. 
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Sterile  Distilled  Water. — The  U.  S,  Pluirniaeoiioeia 
XIII  warns  tliat  distilled  irafer  and  sterile  distilled  water 
should  not  lie  used  for  ])arenteral  medication.  However, 
these  waters  are  used  in  jireiiaring  sterilized  a([ueous 
solutions  for  use  in  the  eye,  ear,  and  nose  and  for  other 
nonparenteral  medicaments. 
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Fig.  4. — Barnstesul 


wEiter  still.  (Courtesy  Barnstead 
CoiniTaiiy.) 


Still  &  Sterilizer 


A  simple  way  of  sterilizinf?  distilled  water  is  to  liod  it 
in  a  llask  of  the  ]iroper  capacity.  The  (lask  should  le 
stoppered  during  the  boiling  with  a  plug  ot  cotton  eii- 
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closed  in  a  layer  of  gauze.  The  gauze  keeps  the  fibers 
of  cotton  from  falling  into  the  water.  The  plug  should 
lie  held  in  place  by  being  wra])ped  and  tied  with  gauze. 
The  cotton  and  the  gauze  are  porous  enough  to  permit 


the  emission  of  steam  created  by  ])oiling.  ater  is  lost 
in  the  process  of  boiling ;  therefore,  if  a  definite  volume 
is  wanted,  one  should  start  with  a  quantity  in  excess  of 
that  desired. 

The  ])ur])ose  of  sterilization  is  to  destroy  all  living 
microorganisms.  The  Pharmacopoeia  directs  that  dis¬ 
tilled  water  he  sterilized  ])y  Process  C,  which  consists  of 
heating  in  an  autoclave.  Making  use  of  the  effect  of 
steam  under  pressure  is  considered  to  he  the  “most  satis¬ 
factory  method  of  heat  sterilization  available.”  Proc¬ 
ess  C,  however,  is  only  one  of  the  seven  sterilization 
processes  described  in  the  U.  S.  Pharmacopoeia  XITT  on 


pages  692  to  698,  details  concerning  which  need  not  be 
given  here. 

Sterile  distilled  water  must  meet  the  requirements  of 
the  tests  for  distilled  water  and  the  sterility  tests  for 
liquids.  The  latter  tests  are  given  in  detail  on  pages  689 
of  the  U.  S.  Phai-macopoeia  XITI.  It  is  not  ex])ected  that 
the  beginning  students  should  make  these  tests,  but  they 
should  be  made  aware  of  them. 

^  Water  for  Injection.— Under  Injections,  the  U.  S. 
Pharmacopoeia  XTTI,  page  66-1,  states  that  '‘Water  for 
Injection  ...  is  generally  used  as  the  vehicle  for  miueous 
Injections.”  The  monograph  upon  the  subject  states 
that,  “A^ater  for  Injection  is  water  for  pai-enteral  use 
pi-epared  by  distillation.  It  may  be  used  immediatelv 
alter  distillation  foi-  ])re])aring  solutions  for  parenteral 
u^e  oi-  it  may  instead  be  stored  overnight  at  a  temper¬ 
ature  below  or  above  that  at  which  deterioration  or  liac- 

■  t  Iilized  t(ir  tiitiiip  literal  use,  and  when  so  jiaek- 
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a^ed  meets  the  requirements  of  Sterility  Tests  for 
Liquids,  page  689,  and  for  Clarity  of  Solutions  under 
Injections,  page  666.”  Furthermore,  it  must  he  free 
from  “bacteriostatic  agents  and  other  substances  .  .  . 
must  not  lie  added.”  It  must  also  meet  the  requirements 
for  the  pyrogen  test,  page  679,  and  conform  to  the  official 
requirements  and  tests  for  distilled  water. 

AVater  for  injection  must  be  collected  and  stored  in 
clean,  well-rinsed,  preferably  sterile  containers. 

The  Pharmacopoeia  states  that  water  for  injection 
is  prepared  by  distillation,  and  it  also  states  that  this 
water  must  be  pyrogen-free.  This  sounds  simple,  but 
pyrogens  are  not  usually  removed  from  water  by  oi  di¬ 
nary  distillation  procedures.  To  obtain  pyrogen-free 
water  for  parenteral  use  may  require  that  it  lie  subjected 
to  two  or  three  distillations  in  block  tin  and/or  Pyrex 
glass  stills  under  aseptic  conditions. 

Pyrogens  are  described  as  nitrogenous,  fever-iiroduc- 
ing  substances,  of  ])robably  bacterial  origin,  resistant 

to  heat. 


AVater  for  injection  enters  into  the  jireparation  of  the 
official  injections,  ampuls,  and  other  parenteral  solutions. 
If  hermetically  sealed  and  sterilized,  it  should  remain 
in  good  condition  for  a  long  time.  It  is  olitamable  in 
ampuls  or  other  containers  of  various  sizes. 

Anise  AVater. — This  water  is  used  as  a  flavoring  agent 
or  vehicle  when  the  odor  and  taste  of  anise  is  wanted. 
It  may  be  prepared  by  the  solution  or  the  alternatne 
solution  method.  The  latter  procedure  is  usually  used 
for  preparing  small  amounts  of  waters. 

Camphor  Water.— Camphor  water  is  not  used  in  the 
preparation  of  internal  remedies  hut  is  employed  extern 
s^^eir-  a  vehicle  for  eye  solutions.  For  this  reason  it 
mus7be  entirely  free  from  fibers  and  other  paitieles. 
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Eye  solutions  must  be  clear;  therefore,  only  perfectly 
clear  camj^lior  water  can  be  used  to  i)repare  them. 

While  camphor  water  may  be  prepared  by  either  of 
the  solution  methods,  filtering  aids  such  as  talc  are 
usually  needed  to  obtain  solutions  of  the  desired  clarity. 

Cinnamon  Water. — This  water  is  one  of  the  easiest  of 
the  aromatic  waters  to  prepare  by  the  alternative  solu¬ 
tion  method  because  it  clarifies  easily.  Its  odor  and 
flavor  are  very  pleasant. 

Fennel  Water. — This  water  is  a  pleasant  water  with 
respect  to  odor  and  taste  and  is  prepared  by  either  of  the 
solution  methods. 


Orange  Flower  Water.— Orange  flower  water  is  pre¬ 
pared  by  distilling  fresh  flowers  of  the  orange  tree  with 
water.  The  excess  of  oil,  which  separates  upon  standing, 
is  removed  from  the  clear,  saturated  distillate.  The 
water  is  the  vehicle  used  for  the  preparation  of  the  official 
orange  flower  syrup.  It  finds  use  also  as  a  perfuming  as 
well  as  a  flavoring  vehicle. 


Since  orange  flower  water  tends  to  develop  an  odor 
of  mustiness  upon  standing,  it  is  suggested  that  it  should 
be  stored  in  containers  which  admit  fresh  air.  No  pre¬ 
servatives  are  permitted  to  be  added  to  this  water,  and 
fungoul  growths  often  appear  in  the  older  distillates 
resulting  in  an  almost  complete  loss  of  the  original 
orange  flower  fragrance. 


Peppermint  Water.— Peppermint  water  lias  the  reputa¬ 
tion  of  being  one  of  the  most  acceptable  of  the  aromatic 
waters  as  a  flavoring  diluent  at  the  dispensing  counter 

methods  ‘’f  ‘I'e  official  solution 

Rose  Water.-Kose  water  is  a  pleasant  aromatic  water 
used  more  often  as  a  perfuming  vehicle  than  for  flavoring 
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purposes.  It  is  made  hy  mixing  equal  volumes  of 
stronger  rose  water  and  distilled  water. 

Unoflieially,  rose  water  is  jirepared  by  ililuting  “rose- 
soluble,”  a  eommercial  product,  with  the  proper  (luantity 
of  distilled  water.  It  is  also  very  often  made  from  rose 
oil  by  either  of  the  official  solution  i)rocedures.  The 
official  rose  water  lias  a  delicacy  of  fragrance  which  those 
prepared  by  other  means  do  not  have. 

Like  most  of  the  aromatic  waters,  rose  water  loses  its 
fragrance  with  age  and  becomes  unlit  for  use  after  a  time. 

Stronger  Rose  Water. —  This  water  is  iirepared  by 
distilling  the  fresh  flowers  of  Rosa  centifolia  with  water. 
Any  excess  of  the  rose  oil  is  separated  from  the  saturated, 
aqueous  distillate.  The  rose  odor,  as  in  the  case  of  the 
orange  dower  water,  is  best  retained  by  storing  the  dis¬ 
tillate  so  that  is  has  contact  witli  the  air. 

Like  otlier  distillate  products  of  this  kind,  stronger 
rose  water  has  a  tendency  to  lose  its  fragrance  with  aging 
and  may  acquire  a  musty  odor  and,  in  time,  develop 
fungoid  growths.  Inasmuch  as  samples  in  this  condition 
cannot  be  restored,  they  have  to  be  discarded. 

While  the  stronger  rose  water  has  some  use  as  a  per¬ 
fuming  agent,  it  is  more  generally  used  for  jireiiaring 
the  regular  rose  water. 

Spearmint  Water. — Siiearmint  water  is  iirejiared  from 
si^earmint  oil  by  one  of  the  official  solution  methods.  It 
lias  a  flavor  and  odor  closely  related  to  that  of  iiepper- 
niint  water,  but  it  has  not  met  with  wide  acceptance  as 
a  davoring  vehicle. 


Comments  Concerning  Waters  Official  in  the 
National  Formulary  VIII 

Bitter  Almond  Water. — This  water  is  preiiared  by  dis¬ 
solving  1  cc.  of  bitter  almond  oil  in  KKH)  cc.  ot  iecentl\ 
boiled  distilled  water  by  agitation.  It  should  contain 
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a  trace  of  hydrocyanic  acid,  to  which  may  l)e  attributed 
sliglit  medicinal  action,  in  addition  to  an  almond  flavor. 

Chloroform  Water.— Chloroform  water  is  i)repared  by 
adding  enough  chloroform  to  the  water  by  agitation  to 
saturate  it  and  maintain  a  slight  excess  of  chloroform 
in  the  bottom  of  the  container.  Chloroform  is  very 
volatile  and  is  soon  lost  if  the  saturated  water  is  unduly 
exposed.  When  needed,  the  saturated  water  is  carefully 
decanted  from  the  container  so  that  the  excess  of  chloro¬ 
form  is  retained  for  saturating  an  additional  amount  of 
water  if  necessary. 

The  dosage  for  chloroform  water  is  15  cc.,  which  in¬ 
dicates  that  it  has  some  therapeutic  value.  It  has  mild 
anodvne  action  and  has  some  use  as  a  vehicle  and  ad- 
juvant.  It  has  been  used  as  a  |)reservative,  acpieous 
vehicle  because  the  presence  of  chloroform  prevents  or 
retards  spoilage. 

Chloroform  water  shoidd  be  stored  in  light-resistant 
containers  because  chloroform  is  decomposed  by  light. 

Hamamelis  Water. — Hamamelis  water  is  i)repared 
from  the  recently  cut,  partially  dried  dormant  twigs  of 
Hamamelis  virginiana.  The  twigs  are  first  macerated  in 
about  twice  their  weight  of  water  and  then  distilled 
with  water.  About  850  cc.  of  distillate  are  collected  for 
each  1000  Cm.  of  twigs  used.  The  volume  is  then  made 
up  to  1000  cc.  by  the  addition  of  alcohol.  The  alcohol, 
14  to  15  i)er  cent  by  volume,  not  only  serves  as  a  pre¬ 
servative,  but  it  also  adds  to  the  astringency  of  the 
product. 


A\  itch-hazel  water  has  an  odor  characteristic  of  witch- 
hazel  which  is  vei'v  well  known.  It  is  extensively  used  in 
hand  and  face  lotions  and  is  a  popular  ingredient  in 
certain  after-shave  lotions.  Whatever  value  it  inav 
have  IS  largely  attrihuted  to  the  alcohol  present. 
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Distilled  witch-hazel  extract  is  a  commercial  product 
and  one  or  more  capitals  X’s  may  appear  upon  the  label. 
One  X  means  that  the  product  has  been  distilled  hut  once. 
Two  X’s  would  indicate  that  it  had  been  twice  distilled, 
and  so  on.  A  redistillation,  whether  twice,  or  thrice, 
means  that  fresh  portions  of  the  twigs  are  added  to  the 
prior  distillate  and  the  whole  distilled  again.  This  is 
done  to  insure  a  saturated  solution  and,  presumably, 
a  better  product. 

Phenolated  Water. — Phenolated  water  is  about  a  2  per 
cent  solution  of  liquefied  phenol  in  distilled  water.  It 
does  not  conform  to  the  general  definition  of  aromatic 
waters  in  that  it  is  not  a  saturated  solution  and  it  is 
unusual  among  waters  in  that  an  assay  procedure  is 
given  for  the  active  ingredient,  phenol. 

Wintergreen  Water. — Wintergeen  water  is  a  saturated, 
aqueous  solution  of  wintergreen  oil,  prepared  by  shaking 
the  oil  and  water  together  in  a  suitable  container  for 
about  15  minutes  and  allowing  it  to  stand  overnight. 
The  solution  is  then  filtered  and  made  up  to  volume 
with  distilled  water. 

About  5  cc.  of  the  wintergreen  oil  are  needed  to  satu¬ 
rate  1000  cc.  of  the  water,  which  indicates  that  this  oil 
is  somewhat  more  soluble  than  most  volatile  oils. 

This  preparation  is  a  pleasant  flavoring  vehicle  for 
the  administration  of  certain  medicinals. 


Chapter  II 

INFUSIONS  AND  DECOCTIONS 

INFUSIONS 


Infusions  are  aqueous  solutions  of  the  soluble  con¬ 
stituents  of  vegetal)le  drugs  to  which  there  may  be  added 
ju’eservatives,  flavoring  and  sweetening  agents,  or  me¬ 
dicinal  chemicals.  They  are  usually  prepared  by  pouring 
boiling  water  upon  the  drug  in  a  suitable  closed  con¬ 
tainer.  After  l)eing  allowed  to  macerate  for  a  stated 
time,  they  are  strained  or  filtered  and  made  up  to  quan¬ 
tity.  Fresh  infusions  are  extemporaneous  preparations 
and  should  not  be  dispensed  unless  recently  prepared. 

The  making  of  tea  by  pouring  boiling  water  upon  a 
tea  ball,  or  the  loose  tea  leaves,  is  an  example  of  the  infu¬ 
sion  process.  The  maceration  period  in  tea  making,  how¬ 
ever,  is  short,  since  flavor  is  the  desirable  constituent  of 
the  beverage.  Extended  soaking  of  tea  dissolves  out  its 
undesirable  constituents,  usually  tannins,  which  are  as¬ 
tringent  and  bitter. 


AVhile  infusions  are  usually  thought  of  as  hot-water 
exti active  ])roducts,  they  may  be  made  by  the  use  of 
cold  water,  either  by  the  process  of  maceration  or  per¬ 
colation.  AVliile  hot  water  is  usually  regarded  as  a 
better  solvent  than  cold  water,  the  former  is  likely  to  ex¬ 
tract  certain  inert  substances  which  may  precipitate  upon 
cooling  Boiling  water  would  also  dissipate  some  of  the 
desirable  volatile  constituents  and  at  the  same  time  de¬ 
stroy  enzymes  in  certain  drugs  such  as  wild  cherrv  bark, 
mi  mg-  water  also  coagulates  albuminous  matter.  This 
nugl.t  take  place  within  the  cell  in  sneh  a  way  as  to  hin- 
<lei  the  extraction  of  the  desirable  constituents.  No 
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attempt  is  lieing  made  liere  to  make  a  case  against  liot 


water  as  a  solvent  for  certain  natural  plant  products, 
but  it  is  well  to  be  aware  of  what  may  be  happening  in 
all  extractive  processes.  Process  J),  an  official  process 
for  the  manufacture  of  fluidextracts,  is  sometimes  re¬ 
ferred  to  as  the  infusion  process  because  boiling  water 
is  stipulated  as  the  menstruum. 

In  the  days  when  infusions  were  frequently  called  for, 
infusion  pots  or  jars  were  a  part  of  the  equipment  to 
be  found  at  the  disjiensing  counter.  At  present,  beakers 
or  porcelain-lined  cups  covered  with  watch  glasses  or 
gla  ss  ])lates  seem  adeiiuate  for  making  these  products 
which  are  now  rarely  jirescribed.  Metal  equi])ment 
is  avoided  in  making  infusions  because  tannins,  prevalent 
in  most  crude  drugs,  react  with  iron  and  other  metals. 

Drugs  for  the  infusion  jirocess  should  be  in  the  form 
of  coarse  ])()wders  or  at  least  well  subdivided.  In  the 
case  of  infusion  of  digitalis,  powdered  digitalis  is  spec¬ 
ified.  This  requires  that  the  infusion  be  filtered  rather 


than  strained,  as  may  be  done  when  coarse  drugs  are 
used.  The  general  formula  for  making  infusions  is 
given  in  the  National  P^ormulary  A  Ill,  ]iage  <28.  Fift^ 
grams  of  drug  are  reijuired  for  1000  cc.  of  infusion. 
However,  the  one  and  only  official  di(/it(tUs  i)ifiisiO)i  le- 
quires  only  15  (fm.  of  the  drug  for  1000  cc.  This  is^  at¬ 
tributed  to  the  standardized  ])oteiicy  of  the  drug.  The 
general  formula  does  not  call  for  the  use  of  any  preserv¬ 
atives  or  flavors,  while  in  the  official  infusion  alcohol 
is  added  chiefly  for  its  preservative  jiroiierties  and  cin¬ 
namon  spirit  is  added  as  a  flavoring  agent. 

Infusions  have  been  made  in  the  ])ast  by  diluting  con¬ 
centrated  ])rei)arations  such  as  tinctures  and  fluidex¬ 
tracts.  This  is  looked  upon  as  being  unethical.  However, 
several  concent i-ated  infusions  are  official  in  the  British 
]>harmacopoeia.  These  are  a  se])arate  class  of  phar- 
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iiiciceiitic'tils  ])reparG(l  by  iiuicercition  or  percolation.  In 
some  cases  they  are  concentrated  by  evaporation  and 
made  ii])  to  volume  by  the  addition  of  distilled  watei 
or  diluted  alcohol.  Alcohol  is  present  in  all  concentrated 
infusions  not  only  as  a  solvent,  bnt  also  as  a  preservative. 
Products  made  in  this  manner  usually  need  to  be  liltered 
after  standing  for  a  time.  AVhen  diluted  about  seven 
times  with  water,  concentrated  infusions  are  reported 
to  be  about  eciuivalent  in  strength  to  fresh  infusions  but 
are  different  in  flavor  and  alcohol  content. 


Infusions  Official  in  the  National  Formulary  VIII 


English  Title 

Definition 

Latin  Title 

or 

(Synonym) 

Description 

Digitalis  Infusion 

An  aqueous  solution  of  the  soluble,  ae- 

Infusum  Digitalis 

tive  principles  of  digitalis  containing 
7  to  10  per  cent  by  volume  alcohol 

DECOCTIONS 

Decoctions  are  defined  as  aqueous  solutions  of  the 
active  princi])les  of  vegetalile  drugs  jirepared  by  boiling 
the  drug  in  water.  The  drug  is  placed  in  a  suitable, 
covered  container  and  cold  water  is  added.  Tbe  mixture 
is  then  boiled  for  about  15  minutes,  cooled  to  about  40°, 
strained,  and  exjiressed. 

It  can  lie  seen  that  drugs,  whose  important  constituents 
are  volatile  or  resinous  in  nature,  are  not  suited  for  the 
preparation  of  decoctions.  Idke  infusions,  decoctions 
should  be  freshly  prepared  because  they  tend  to  de¬ 
teriorate  rapidly.  Spoilage  of  such  preparations  is 
usually  attributed  to  the  presence,  in  aqueous  solution, 
0  sugars,  albumins,  and  pectins  which  provide  a  good 
medium  for  the  growth  of  microorganisms 

Decoctions  are  of  less  use  than  infusions  and  none  are 
ohcial.  However,  the  United  States  Pliarniacopoeia 
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XII  offered  a  general  formula  composed  of  50  Gm.  of 
coarsely  comminuted  drug  and  distilled  water  enough 
for  1000  cc.  After  being  boiled  for  the  time  specified, 
decoctions  are  usually  allowed  to  cool  to  about  40°  before 
being  strained.  This  permits  those  principles  soluble 
only  in  hot  water  to  coagulate,  after  which  they  may  he 
removed  liy  the  straining  process.  Even  so,  decoctions 
are  likely  to  lack  clarity  and  appear  rather  unsightly. 

The  essential  difference  in  the  making  of  infusions  and 
decoctions  is  that  in  the  case  of  infusions  boiling  water 
is  added  directly  to  the  drug,  while  cold  water  is  added 
to  the  drug  in  making  decoctions.  By  using  cold  water 
the  albuminous  principles  are  dissolved  out  rather  than 
3oagulated  within  the  cellular  tissue.  Even  though 
subsequent  boiling  in  the  decoction  process  may  pre¬ 
cipitate  the  albumin,  the  desirable  ■constituents  of  the 
drug  are  removed  and  are  of  a  character  different  from 
those  found  in  infusions. 

Because  of  the  presence  of  tannic  acid  in  most  drugs, 
decoctions  should  not  be  prepared  in  metal  containeis 
other  than  block  tin.  Pyrex  beakers,  properly  covered, 
are  quite  satisfactory  for  the  manufacture  of  decoctions, 
wdiich  are  not  usually  made  in  large  volume  anyhow. 
They  should  not  be  concentrated  by  continued  lioiling, 
although  it  is  not  unusual  in  the  Orient  to  boil  them 
down  to  rather  thick,  bad-tasting  liquids  in  earthen 
vessels.  Both  infusions  and  decoctions  lind  wider  ac¬ 
ceptance  in  Europe  than  in  the  United  States. 


Chapter  III 

SOLUTIONS  OR  LIQUORS 

Solutions  or  liquors  liave,  for  a  long  time,  been  re¬ 
garded  as  a  distinct  class  of  pharmaceuticals.  They  are 
usually  defined  as  aqueous  solutions  of  nonvolatile  sub¬ 
stances.  There  are  exceptions  to  this  definition  be¬ 
cause  the  class  includes  certain  x^reparations  which  are 
comprised  of  volatile  constituents  such  as  the  solutions 
of  formaldehyde,  ammonia,  and  others.  Exceptions  to 
a  general  definition,  however,  do  not  invalidate  it.  It 
has  been  suggested  also,  that  amxmls,  injections,  syrujis, 
mucilages,  and  waters  are  likewise  aqueous  solutions. 
Even  so,  they  fall  into  traditional  and  perhaps  logical 
classes  of  their  own  and  will  be  so  considered. 

The  official  solutions  comj^rise  an  interesting  grouj^  of 
preparations  widely  varied  as  to  comxDosition,  strength, 
potency,  mode  of  administration,  use,  and  dosage.  They 
might  well  be  arranged  into  subclasses  as  to  use  as 
gargles,  antisejutics,  disinfectants,  d«rmatologicals,  as- 
ti ingents,  local  anesthetics,  tonics,  caustics,  alkalinizers, 
saline  laxatives,  x^^^’^iderals,  and  coloring  agents. 
Several  are  intended  for  external  use  only,  while  others 
are  designed  for  oral  administration  in  addition  to  the 
uses  suggested  in  the  foregoing.  In  percentage  strength 
they  vary  from  1/10  of  1  per  cent  in  the  case  of  epi¬ 
nephrine  solution  to  100  per  cent  for  potassium  iodide 
solution. 

AVater  is  tlie  principal  solvent  for  most  of  the  official 
solutions.  A  few,  however,  contain  varying  amounts  of 

39 


40 


OFFK’IAL  PREPARATIONS  OF  PHARMACY 


alcohol,  glycerin,  or  syrup.  Cliloroforin,  glyceryl  triace¬ 
tate,  and  ainylene  hydrate  are  each  nonaqneous  solvents 
for  three  liquors.  Soap  is  the  solvent  for  sa])onated 
cresol  solution,  l)ut  water  is  present  in  low  concentration. 
The  greater  ninnher  of  them  are  neutral  in  reaction,  al¬ 
though  some  are  acidic  and  others  alkaline. 

The  official  licpiors  embrace  solutions  of  solids  in 
liquids,  li([nids  in  li([nids,  gases  in  liquids.  They  are 
generally  classed  as  ])ermanent  preparations  although 
a  few  will  deteriorate  rather  rapidly.  No  general  di¬ 
rections  for  their  preparation  can  he  given,  for  each  is  a 
])rohlem  unto  itself.  The  chemistry  involved  in  making 
this  ty])e  of  ])harmaceiitical  varies  from  the  relatively 
simple,  encountered  in  the  problem  of  protecting  lime 
water  from  undue  exposure  to  the  atnios])here,  to  the 
more  difficult  as  manifested  in  the  making  of  the  arsenic 
solutions.  Tn  point  of  fact,  this  gi'oup  of  thera]ieutic 
agents  is  about  the  most  dilficiilt  of  all  of  the  galenicals 
to  prepare  correctly.  The  chemical  reactions  and  the 
])harmaceutical  techniipies  involved  ai'e  not  too  eas\ 
for  the  beginner.  However,  a  thorough  mastery  of  the 
basic  c()nce])ts  which  are  a])parent  in  the  procedures  for 
making  these  ])rodTicts  should  make  further  assignments 
in  this  field  much  easier. 

There  are  good  reasons  for  retaining  ])reparations  of 
this  kind  in  the  official  lists.  Of  first  consideration  is  the 
fact  that  fresh  products  from  certain  chemical  reactions 
are  more  acce])tahle  medicinally  than  a  simple  solution 
of  the  chief  active  agent  as  in  the  case  of  the  solutions 
of  animonium  acetate,  magneeium  citrate,  and  others 
In  some  cases  the  pure  solute,  such  as  ferrous  sulfate,  will 
not  -o  into  solution  readily  because  of  some  deterioration 


SOLUTIONS  OK  LIQUOKS 


41 


in  the  solid  state.  Then,  too,  certain  therapeutic  sub¬ 
stances  are  not  availal)le  for  use  except  in  tlie  form  of 
solutions  such  as  formaldeliyde,  hydrogen  peroxide,  etc. 
In  all  instances  only  chemicals  and  solvents  of  the  high¬ 
est  ])urity  should  be  used  in  thei]-  manufacture  and  they 
should  be  stored  in  well-lilled  containers,  in  a  cool  place. 


away  from  the  light. 

In  the  outlines  and  discussions  which  follow,  an  at¬ 


tempt  has  been  made  to  avoid  the  repetition  of  the  for¬ 
mulas  and  procedures  which  the  reader  will  tind  in  the 
official  monographs.  The  solutions  of  the  Pharmaco])oeia 
and  the  National  Formulary  have  been  brought  together 
alphabetically  according  to  the  English  titles.  The  def¬ 
initions  are  generalized  statements  formulated  from 
the  official  delinitions,  or  puritij  rubrics,  and  the  descrip¬ 
tions.  AVhere  the  percentage  strengths,  or  Gm.  i)er  100 
cc.,  are  incorporated  in  the  definitions,  they  are  usually 
expressed  in  averages  rather  than  in  the  u])per  and 
lower  limits.  The  coniments  concerning  the  many  of¬ 
ficial  li(iuors  are  offered  as  brief  discussions  of  the  rea¬ 
sons  for  the  use  of  certain  techniques,  precautions,  and 
procedures  in  their  manufacture.  The  meaning  of  the 
formulas,  procedures  for  manufacture,  tests,  and  assays 
of  the  Pharmaco]meia  jind  National  Formularv  is  un¬ 


derstandable  to  the  trained  pharmacist.  This  is  not  all 
clear  to  the  beginner  which  is  reason  enough  for  the 
comments  which  are  offered.  AVherever  chemical  re¬ 
actions  are  involved,  they  are  discussed  briefly,  and  the 
equations  are  given  in  most  instances,  (hiution  state¬ 
ments  and  suggestions  concerning  ])ackaging  and  storage 
are  often  abbreviated  and  combined  for  pur])oses  of 
l)revity  and  clarity. 
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English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Amaranth  Solution 

Liquor  Amaranthi 

A  clear,  vivid  red,  1  per  cent  aqueous 
solution  of  amaranth 

Diluted  Ammonia  Solution 

Liquor  Ammoniae  Dilutus 

(Ammonia  Water;  Diluted 
Ammonium  Hydroxide 
Solution) 

A  clear  10  per  cent,  colorless,  aqueous 
solution  of  ammonium  hydroxide 

Strong  Ammonia  Solution 

Liquor  Ammoniae  Fartis 

(Stronger  Ammonia  Water; 
Stronger  Ammonium 
Hydroxide  Solution 

A  clear,  28  per  cent,  colorless,  aqueous 
solution  of  ammonium  hydroxide 

Benzalkonium  Chloride  Solution 
Liquor  Bemalkonii  Chloridi 

A  clear,  colorless,  alkaline,  bitter, 
aqueous  solution  with  an  aromatic 
odor  containing  about  100  per  cent 
of  the  labeled  amount  of  benzal- 
konium  chloride 

Calcium  Hydroxide  Solution 

Liquor  Caloii  Hydroxidi 

(Liquor  Calcis;  Lime  Water) 

An  aqueous  solution  of  calcium  hy¬ 
droxide  containing  about  0.14  Gm. 
to  0.17  Gm.  of  Ca(OH)3  in  each  100 
cc. ;  it  is  alkaline  and  lias  a  sweet¬ 
ish  taste 

Chloroazodin  Solution 

Liquor  Chloroazodini 

A  clear,  yellow,  somewhat  oily,  bitter 

solution  containing  about  0.26  Gm. 
of  chloroazodin  in  each  100  c.c. ; 
glyceryl  triacetate  is  the  solvent 

Saponated  Cresol  Solution 

Liquor  Cresolis  Saponatus 

(Compound  Cresol  Solution) 

A  50  per  cent  solution  of  cresol  in 
soap  containing  about  10  per  cent 
of  water  and  not  more  than  5  i)er 
cent  of  alcohol 

Epinephrine  Solution 

Liquor  Epinephrinae 

(Epinephrine  Solution 

1:1000;  Solution  of 
Epinephrine  Hydro¬ 

chloride,  U.  S.  P.  XII) 

A  1:1000  aqueous,  clear,  slightly  acid 
solution  of  epinephrine 

Ethvlenediamine  Solution 

Liquor  Aethylenediaminae 

A  clear,  aqueous,  alkaline  solution 
containing  about  69  per  cent  ot 
ethylenediamine ;  it  has  an  am¬ 
monia  like  odor 

Formaldehyde  Solution 

Liquor  Formald^hydi 

A  37  per  cent  aqueous,  clear,  color¬ 
less,  pungent  solution  of  formalde¬ 
hyde 

Hydrogen  Peroxide  Solution 

Liquor  UydrogenU  Peroxidi 

(Hydrogen  Dioxide  Solution) 

A  3  per  cent  aqueous,  colorless  solu¬ 
tion  of  hydrogen  peroxide,  slightly 
acid,  and  having  an  ozone-like  odor 

Solutions  Official  in  the  Uniti:d  States  Pharmacopoeia  XIII  Cont’d 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Strong  Iodine  Solution 

Liquor  lodi  Fortis 

A  5  per  cent  w/v  aqueous,  transpar¬ 
ent,  brown-colored  solution  of 
iodine,  made  soluble  by  the  pres¬ 
ence  of  potassium  iodide ;  it  has 
the  odor  of  iodine 

Liver  Solution 

Liquar  Uepatis 

(Liquid  Liver  Extract) 

An  aqueous,  brownish  solution  of  the 
thermostable  fractions  of  mamma¬ 
lian  livers 

Magnesium  Citrate  Solution 

Liquor  Magnesii  Citratis 

A  clear  to  slightly  yellow,  sweet,  acid¬ 
ulous,  lemon-flavored,  carbonated 
aqueous  solution  of  magnesium  cit¬ 
rate;  it  is  packaged  in  strong 
bottles 

Potassium  Arsenite  Solution 

Liquor  Potassii  Arsenitis 
(Fowler’s  Solution) 

A  clear,  colorless,  alkaline,  aqueous 
solution  of  potassium  arsenite;  each 
100  c.c.  represents  about  1  Gm.  of 
AsA 

Ringer’s  Solution 

Liquo'r  llingeri 

(Isotonic  Solution  of  Three 
Chlorides,  U.S.P.  XII) 

A  clear,  colorless,  mildly  saline  aque¬ 
ous  solution  of  the  chlorides  of  so¬ 
dium,  potassium,  and  calcium,  to¬ 
taling  9.23  Gm.  of  the  salts  per 
1000  cc. 

Lactated  Ringer’s  Solution 

Liquor  Ringeri  Lacticus 

A  clear,  colorless,  sterile  aqueous  solu¬ 
tion,  of  the  chlorides  of  sodium, 
jmtassium,  and  calcium  with  sodium 
lactate ;  it  is  intended  for  paren¬ 
teral  use 

Isotonic  Sodium  Chloride  Solution 
Liquor  Sodii  Chloridi  Isotonicms 
(Physiological  Sodium  Chlo¬ 
ride  Solution;  Physio¬ 
logical  Salt  Solution ; 
Normal  Saline  Solu 
tion) 

A  clear  colorless  isotonic  aqueous 
solution  containing  about  9  Gm.  of 
sodium  chloride  in  each  1000  cc. 

Anticoagulant_  Sodium  Citrate  Solu¬ 

tion 

Liquor  Sodn  Citratis  Anticoagu- 
lans 

A  solution  of  sodium  citrate,  25  Gm., 

and  sodium  chloride,  9  Gm.,  in 
enough  distilled  water  to  make  1000 
cc. 

Anticoagulant  Acid  Citrate  Dex¬ 
trose  Solution 

Liquor  Acidi  Citratis  Dextrosi 
Anticoagulans 
(A.C.D.  Solution) 

A  clear,  colorless,  odorless,  sterile 
solution  containing  sodium  citrate 
Gm.,  citric  acid,  8  Gm.,  and 
(  extrose,  24.5  Gm.,  in  enough  loater 
for  injection  to  make  1000  cc 
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SOLUiiONS  Official  in  the  United  States  Pharmacopoeia  XIII — Cont'd 


English  Title 

Latin  Title 
( Synonym  ) 

Definition 

or 

Description 

Sodium  Hypochlorite  Solution 

Liquor  Sodii  TI ypochloritis 

A  clear  to  a  pale  greenish-yellow, 
aqueous  solution  containing  about  5 
per  cent  of  sodium  hypochlorite, 
NaClO 

Tribromoethanol  Solution  A  100  per  cent  solution  of  tribromo- 


Liquor  Trib ro moaethonolis 

(Tribromoethyl  Alcohol  Solu¬ 
tion;  Bromethol) 

ethanol,  in  amylene  hydrate ;  it  is 
a  clear,  colorless,  liquid  with  a 
camphor-like  odor  and  a  burning 
sensation  to  the  taste 

SoLUTioNs  Official  in  the  National  Formulary  VIII 


English  Title 

Latin  Title 
(Sv-nonym) 

Definition 

or 

Description 

Aluminum  Acetate  Solution 

Liquor  Alutnini  Acetatis 
(Burow’s  Solution) 

A  clear,  colorless,  astringent,  sweetish, 
aqueous  liquid  with  an  acetous  odor 
containing  about  5  Gm.  of  alumi¬ 
num  acetate,  A^CjHjOojj,  in  each 
100  cc. 

Aluminum  Chloride  Solution 

Liquor  Alumini  Chloridi 

A  clear,  colorless,  odorless,  astringent 
sweetish,  aqueous  liquid  containing 
about  25  Gm.  of  aluminum  chloride, 
AlCl/OHjO,  per  100  cc. 

Aluminum  Subacetate  Solution 
Liquor  Alumini  Subacetatis 

A  clear,  aqueous,  colorless  or  faintly 
yellow  acid  liquid  with  an  acetous 
"odor;  it  is  about  an  8  per  cent 
solution  of  basic  aluminum  acetate, 
A101I(C,H302),-4  ilo 

Ammonium  Acetate  Solution 

Liquor  Ammonii  Acetatis 

A  clear,  colorless,  aqueous  solution  of 
ammonium  acetate,  CHjCOONII,, 
having  a  mild  salty,  acid  taste 

Antiseptic  Solution,  N.  F. 

Liquor  Antisepticus  N.  F. 

A  clear,  colorless,  hydro-alcoholic 
solution  with  a  characteristic  odor 
and  taste;  it  is  acid  to  litmus  and 
contains  about  28  per  cent  of  alco¬ 
hol  by  volume 

Alkaline  Aromatic  Solution 

Li(juor  Aromaticus  Alhalinus 

A  clear,  purplish-red,  glycerinated, 
aqueous  solution  with  a  pleasant 
odor  and  taste;  it  is  aljcaline  to  lit¬ 
mus,  containing  about  5  per  cent  ot 
alcohol  by  volume 
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Latin  Title 
(Synonym) 

Definition 

or 

Description 

Arsenic  and  Mercuric  Iodides  Solu¬ 
tion 

Liquor  Arseni  et  Eydrargyri 
I  odidorum 

(Donovan’s  Solution) 

A  clear,  colorless,  or  faint  yellow- 
aqueous  solution  containing  about 
I  Gni.  each  of  arsenic  tri-iodide  and 
mercuric  iodide  per  100  cc. 

Arsenious  Acid  Solution 

Liquor  A  culi  A  rsen iosi 

(Hydrochloric  Solution  of 
Arsenic ;  Arsenic  Chlo¬ 
ride  Solution) 

An  aqueous,  clear,  colorless,  odorless 
solution  of  arsenious  acid  repre¬ 
senting  about  1  tiiu.  of  arsenic  tri¬ 
oxide  in  each  100  cc. 

Boric  Acid  Solution 

Liquor  Acidi  Borici 

(Saturated  Boric  Acid  Solu¬ 
tion 

A  nearly  saturated,  aqueous,  clear, 
colorless,  odorless  liquid  containing 
not  less  than  4.25  Gm.  of  boric 
acid  in  each  100  cc. ;  it  is  acid  to 
litmus  paper 

Carmine  Solution 

Liquor  Caruiini 

Carmine  solution  is  a  deep  red,  glyc- 
erinated,  aqueous  solution  of  the 
coloring  principle  obtained  from 
cochineal,  free  from  the  odor  of 
ammonia 

Coal  Tar  Solution 

lAquor  Picis  Carbonis 

(Liquor  Carbonis  Detergens) 

A  reddi.sh-orange  solution  of  the  al¬ 
cohol-soluble  principles  of  coal  tar 

Cldoroformic  Coal  Tar  Solution 
Liquor  Picis  Carbonis  Chloro- 
formicus 

A  yellow ish-l)ro\vn  5  j)er  cent  solution 
of  coal  tar  in  chloroform 

Cocliineal  Solution 

Liquor  Cocci 

(Cochineal  Color) 

A  very  dark  purplish-reil  glycerinated 
aipieous  solution  of  the  coloring 
j)rinciples  of  whole  cochineal 

Ephedrine  Sulfate  Solution 

Liquor  Eyhedrinae  Sulfatis 

A  3  per  cent  clear,  colorless,  aqueous 
solution  of  ephedrine  sulfate 

Ferric  Chloride  Solution 

Lujnor  Ferri  Chloridi 

(Iron  Perchloride  Solution) 

A  10.5  per  cent  aqueous,  yellowish- 
orang-e  solution  of  ferric  chloride 
Containing  about  4  per  cent  of 
hydrochloric  acid 

Ferri  ^iLulZis 


(Monsel’s  Solution;  Basic 
Ferric  Sulfate  Solu¬ 
tion) 

.^uiuiion  or  oasic  terric  .sulfate 
equivalent  to  20  to  22  Gm.  of  Fe  in 
each  100  cc.;  it  is  strongly  astrin¬ 
gent  and  is  affected  by  light 
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English  Title 
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( Synonym) 

Definition 

or 

Description 

Ferric  Sulfate  Solution 

Liquor  Ferri  Tersulfatis 

(Iron  Tersulfate  Solution) 

A  yellowish-brown  acid,  almost  odor¬ 
less,  aqueous  solution  of  ferric  sul¬ 
fate,  Fej(SO^)3,  equivalent  to  about 
10  per  cent  of  Fe 

Iodine  Solution 

Liquor  lodi 

A  clear,  reddish-brown,  2  per  cent, 
aqueous  solution  of  iodine;  the 
iodine  is  rendered  soluble  by  the 
presence  of  sodium  iodide 

Phenolated  Iodine  Solution 

Liquor  lodi  Fhenolatus 

(Boulton’s  Solution;  French 
Mixture;  Carbolized 
Iodine  Solution) 

A  glycerinated,  aqueous,  colorless  to 
light  yellow  solution  of  liquefieil 
phenol  and  strong  solution  of  iodine 
for  external  use 

Iron  and  Ammonium  Acetate  Solu¬ 
tion 

Liquor  Ferri  et  Ammonii  Ace- 
tatis 

(Basham’s  Mixture) 

A  clear,  aqueous,  reddish-brown,  acid 
solution  of  iron  and  ammonium  ace¬ 
tate;  it  contains  about  5  per  cent 
of  alcohol  by  volume  and  about 
0.18  Gm.  Fe  and  about  0.7  Gm.  Nil, 
in  each  100  cc. 

Peptonizeil  Iron  and  Manganese 
Solution 

Liquor  Ferri  Peytcmati  et  Man- 
gani 

(Solution  of  Iron  Peptonate 
and  Manganese) 

A  clear,  aqueous,  reddish-orange  solu¬ 
tion  of  peptonized  iron  and  soluble 
manganese  citrate;  each  100  cc. 
should  yield  0.2(55  (im.  to  0.325  Gm. 
Fe 

Lead  Subacetate  Solution 

Liquor  Flumbi  Subacetatis 
(Goulard’s  Extract) 

It  is  described  as  a  clear,  colorless, 
aqueous  solution  of  lead  subacetate, 
having  a  .sweet,  astringent  taste; 
it  should  yield  about  22.5  Gm.  of 
Pb  in  each  100  cc. 

Diluted  Lead  Subacetate  Solution 
Liquor  Flumbi  Subacetatis  Dilu- 
tus 

(Lead  Water) 

A  colorless,  slightly  turbid,  sweet, 
astringent,  aqueous  solution  pre- 
])ared  bv  diluting  lead  subacetate 
solution;  each  100  cc.  contains 
about  0.75  Gm.  of  Pb 

Sulfurated  Lime  Solution 

Liquor  Calcis  Sulftiratae 
(Vleminckx  ’  Solution ; 

Vleminckx’  Lotion) 

A  clear,  alkaline,  orange-colored  aque¬ 
ous  solution  of  the  j)olysulndes  or 
calcium  having  a  slight  odor  of 
hvdrogen  sultide 

Merbromin  Solution 

Liquor  Merbromini 

\  clear  red,  aqueous  solution  contain¬ 
ing  about  2  per  cent  merbromin 
(  Mercurochrome) ,  characterized  b\ 
a  vellow-green  fluorescence 
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( Synonym ) 

Surgical  Merbromin  Solution 

Liquor  Merhromini  Chirurgicalis 


Methylrosaniline  Chloride  Solution 
Liquor  Methylrosanilini  Chloridi 
(Gentian  Violet  Solution; 

Crystal  Violet  Solu¬ 
tion) 

Nitroniersol  Solution 
Liquor  Nitromersolis 


Nux  Vomica  Alkaloids  Solution  . 
Liquor  Nuois  Vomicae  AlTca- 
loidorum 

(Nux  Alkaloids  Solution) 


Potassium  Citrate  Solution 
Liquor  Potassii  Citratis 


Potassium  Hydroxide  Solution 
Liquor  Potassii  Hydroxidi 


Potassium  Iodide  Solution 
Liquor  Potassii  lodidi 

(Saturated  Potassium  Iodide 
Solution) 

Procaine  Hydrochloride  Solution 
Liquor  Procainae  Ilydrochloridi 

Resorcin  Brown  Solution 

Liquor  Resorcinolis  Fusci 


Ammoniacal  Silver  Nitrate  Solution 
Liquor  Argenti  Nitratis  Ammon- 
iacalis 

(Ammoniacal  Silver  Nitrate 
Howe)  ’ 


Definition 

or 

Description 


A  clear,  red  liquid  with  a  yellow- 
green  fluorescence  containing  about 
2  per  cent  of  merbromin  in  a  sol¬ 
vent  composed  of  water,  acetone, 
and  neutralized  alcohol 

A  purple,  hydro-alcoholic,  I  per  cent 
solution  of  methylrosaniline  chlo¬ 
ride,  containing  8  to  10  per  cent 
alcohol  by  volume 


A  clear,  reddish-orange,  alkaline  aque¬ 
ous  solution  of  nitroniersol,  repre¬ 
senting  0.10  to  0.125  Gm.  of  mer¬ 
cury  in  each  100  cc. 

A  clear,  yellowish-orange,  bitter,  aque¬ 
ous  solution  of  the  alkaloids  of  nux 
vomica  containing,  in  each  100  cc., 
1.6  Gm.  each  of  strychnine  sulfate 
and  brucine  sulfate 


A  clear,  colorless,  odorless,  acidulous, 
aqueous  solution  containing  about 
8  Gm.  of  pota.ssium  citrate  in  each 
100  cc. 


A  clear,  colorless,  odorless,  strongly 
basic,  aqueous  solution  containing 
about  5  Gm.  of  potassium  hydrox¬ 
ide  in  each  100  cc. 


A  clear,  colorless,  odorless,  aqueous 
solution  of  potassium,  iodide;  it 
contains  about  100  Gm.  of  potas¬ 
sium  iodide  in  each  100  cc. 

A  clear,  colorless,  nearly  odorless 
liquid  containing  about  *2  per  cent 
of  procaine  hydrochloride 

A  clear,  odorless,  reddish  brown,  0.5 
per  cent  aqueous  solution  of  resor¬ 
cin  brown 


A  clear,  colorless,  almost  odorless, 
aqueous,  ammoniacal  solution  of 
silver  nitrate  containing  in  each  100 
Gm.  about  29  Gm.  of  silver  and 
aliout  9.35  Gm.  of  ammonia 
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Soda  and  Mint  Solution 

Liquor  Sodae  et  Menthae 

(Mistura  Sodae  et  Menthae; 
Soda  Mint) 

A  clear,  colorless,  alkaline,  5  per  cent 
solution  of  sodium  bicarbonate  and 
2  per  cent  aromatic  spirit  of  am¬ 
monia  in  spearmint  water 

Sodium  Arsenate  Solution 

Liquor  Sodii  Arsenatis 

A  clear,  colorless,  odorless,  alkaline, 
aqueous  solution  containing  in  each 
100  cc.  about  1  Gm.  of  sodium  ar¬ 
senate 

Compound  Sodium  Borate  Solution 
Liquor  Sodii  Boratis  Compositus 
(Dobell’s  Solution) 

A  clear,  alkaline,  colorless  or  yellow¬ 
ish,  aqueous  solution  containing  in 
each  100  cc.  0.25  to  0.31  Gm.  of 
phenol 

Sodium  Citrate  Solution 

Liquor  Sodii  Citratis 

(Mistura  Sodii  Citratis; 

Potio  Eiverii) 

A  clear,  colorless,  odorless,  acidulous, 
slightly  effervescent,  aqueous  solu- 
tiiui  containing  2.5  to  3  Gm.  of 
sodium  citrate  in  each  100  cc. 

Diluted  Sodium  Hypochlorite  Solu¬ 
tion 

Liquor  Sodii  II ypochloritis 
Dilutus 

(Modified  Dakin’s  Solution; 
Liquor  Sodae  Chlo- 
rinatae  Cliirurgicalis) 


solution  of  sodium  hypochlorite  con¬ 
taining  about  0.45  to  0.50  Gm.  of 
NaOCl  in  eacli  100  cc.,  equivalent 
to  0.43  to  0.48  Gm.  of  available  Cl 


Sodium  Phosphate  Solution 
Liquor  Sodii  Phosphatis 


A  clear,  colorless,  nearly  odorless, 
acidulous,  glycerinated,  nearly  sat¬ 
urated,  aqueous  solution  containing 
37  to  41  Gm.  of  sodium  phosphate 
in  each  100  cc. 


Comments  Concerning  Solutions  Official  in  the 
United  States  Pharmacopoeia  XIII 

Amaranth  Solution.— This  solution  is  prepared  from 
amaranth,  a  certifie.l  color  for  foo,ls,  .Irugs,  and  cos¬ 
metics,  known  as  F.  1).  and  C.  red  No.  1.  le  so  u  ion 
is  reasonaldv  stable  with  respect  to  light  and  acids,  m 
the  color  is  intensified  by  the  addition  ol  sodium  b>- 
droxide  T.S.  It  is  used  to  impart  a  red  color  to  clear 
liipiids  and  is  reconiinended  as  a  substitute  toi  me  me 
of  cudbear. 
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Diluted  Ammonia  Solution.— Diluted  ainiiionia  solu¬ 
tion  is  ])re])ared  by  dilutinji;'  the  stronger  aininonia  water. 
It  is  pungent  and  has  a  strong  odor  of  auunonia  which 
volatilizes  upon  exposure.  For  this  reason  it  should  he 
stored  in  a  cool  place  and  in  bottles  not  completely  filled. 
It  is  a  troublesome  item  to  package  because  corks,  ruh- 
lier  stoppers,  and  glass  are  all  attacked  by  the  ammonia. 
If  glass-stoppered  bottles  are  used,  the  stoppers  must 
he  protected  in  some  way  or  the  ammonia  will  attack  the 
the  glass,  causing  the  sto])pers  to  cement  into  the  neck 
of  the  bottle. 

Glass  is  sufficiently  solul)le  in  ammonia  water  so  that 
bottles  containing  it  become  etched  on  the  inside  and 
show,  upon  long  standing,  a  consideral)le  precipitate  of 
silicates  in  the  liquid.  This  is  readily  observed  upon  the 
examination  of  household  ammonia  which  is  packaged  in 
soft-glass  containers  and  has  a  lower  content  of  ammonia, 
usually,  than  the  official  ammonia  water. 


Ammonia  water  is  a  solution  of  ammonium  hydroxide, 
NH.OII.  It  has  a  density  of  0.96  and  has  been  called 
spirit  of  hartshorn.  It  is  not  used  medicinally  as  such 
hut  is  a  component  of  several  ])harmaeenticals  intended 
for  external  use  chiefiy. 

Strong  Ammonia  Solution. — Strong  ammonia  solution 
IS  very  caustic  and  pungent  and  has  a  strong,  repelling 
odor  of  ammonia.  The  Pharmacopoeia  makes  a  caution 
statement  about  this  solution  which  every  experienced 
pharmacist  understands.  ISlost  ])eople  really  do  not 
appreciate  the  fact  that  strong  solution  of  ammonia  is 
extremely  irritating  and  should  he  handled  with  care 

he  gas  liberated  by  breaking  a  bottle  of  either  the 
dduted  or  strong  solution  of  ammonia  may  result  in  much 
.lis  re.ss  an,l  even  suffooati.,n.  |„  pluu-n.acy  the  strong. 

tion  t’  'f  ‘l-e  'veaker  solu- 

oTvent  use  as  a  reasent  an.l  a 
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Benzalkonium  Chloride  Solution. — This  product  is  an 
aqueous  solution  used  in  strengths  of  1:100  to  1:1000 
as  a  bactericide  and  a  sterilizing  inediuin  in  surgical 
])ractice.  It  is  a  rather  unstable  solution  and  should 
be  stored  in  well-closed  containers  protected  from  the 
light. 

Calcium  Hydroxide  Solution. — In  ])reparing  this  solu¬ 
tion  more  calcium  hydroxide  is  used  than  will  go  into 
solution.  The  undissolved  excess  settles  to  the  bottom 
of  the  container.  In  dispensing  it,  the  clear  liquid  is 
carefully  decanted  off.  It  is  described  as  being  a  clear 
liquid,  but  it  is  likely  to  be  cloudy  because  of  the  suspen¬ 
sion  of  the  undissolved  Ca(OH)2  or  to  the  less-soluble 
CaCOa  which  forms  from  the  reaction  of  the  COo  of  the  air 


with  the  Ca(OH)2  in  solution.  For  this  reason  it  is  not  ad¬ 
visable  to  filter  lime  water.  Filtering  unduly  exposes 
the  solution  to  the  air,  resulting  in  the  formation  of 
greater  amounts  of  the  insoluble  CaCOs.  After  fiesh 
solutions  of  Ca(OII)2  stand  around  in  partially  filled 
containers,  they  should  be  thrown  away  for  the  reason 
given.  It  should  be  freshly  prepared.  When  a  physician 
prescribes  lime  water,  he  expects  a  solution  of  calcium 

hydroxide,  not  calcium  carbonate. 

*  This  problem  may  be  observed  at  firsthand  by  allow¬ 
ing  a  solution  of  lime  water  to  stand  in  an  open  container. 
Within  a  short  time  a  thin  film  of  CaCOs  forms  at  the 
surface  and  can  readily  be  seen.  When  it  gets  heavy 
enough  it  slowly  settles  to  the  bottom.  The  reaction 
av  be  hastened  by  blowing  one’s  breath  into  the  so  u- 


m 


tion  through  a  tube. 

Since  Kood  calcium  hydroxide  is  availalile  and  cliea] . 

there  is  no  excuse  at  any  time  for  a  pharmacist  i 
inff  anvtliiiiR  hut  the  best  in  lime  water.  I*  reshl\  i  . 
cooled  distilled  water  should  he  used  to  prepaie  it  .  . 

calcium  salts  are  generally  more  soluble  m  cold  Mat 
than  in  hot  water,  heat  should  never  he  used  in  niaKin„  . 
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Chloroazodin  Solution. — This  is  a  glyceryl  triacetate 
solution  of  chloroazodin.  Glyceryl  triacetate  is  derived 
from  glycerin  and  is  a  colorless,  oily-like  liquid,  soluble 
in  water.  Chloroazodin  is  a  chlorine  compound  which 
is  quite  insoluble.  The  glyceryl  triacetate  solution  is  of 
low  concentration  and  sensitive  to  the  light.  Gauze  im¬ 
pregnated  with  this  solution  will  not  dry  out  and  has  the 
advantage  of  not  sticking  when  applied  to  a  wound. 

The  actions  and  uses  of  the  solution  of  chloroazodin 
are  similar  to  those  of  the  diluted  solution  of  sodium 
hypochlorite  and  of  dichloramine-T.  It  does  not  readilv 

4- 

hydrolyze  and  therefore  exerts  a  more  prolonged  action 
than  other  chloramines.  It  is  known  commercially  as 
Azochloramid.^ 


Saponated  Cresol  Solution. — Cresol  is  defined  as  < 
mixture  of  isomeric  cresols  obtained  from  coal  tar.  IMam 
grades  of  cresol  are  olitainalile,  but  only  the  U.  S.  P 
cresol  is  recommended  for  the  solution.  Cresol  is  vei^ 
insolulile,  but  the  50  per  cent  saxionated  solution  wil 
form  clear  solutions  with  water  in  rather  high  dilutions 
Linseed  oil  used  to  be  tlie  oil  specified,  but  now  any  ol 
the  common  fixed  oils  are  ])ermitted.  Potassium  *hv- 
droxide  is  tlie  base  used,  altliougli  in  the  past  a  iiiixtin-e 
ot  sodium  and  potassium  liydroxides  lias  been  iicniiitted 
Ihe  present  foriiiiila  provides  for  tlie  use  of  sodiiiii 
li>dro.yde  Ill  the  process  of  manufacture  a  soap  is 
formed  by  the  interaction  of  the  hydroxide  and  the  oil 

iiiAhe'T  ^'^tter  render- 

mg  tlie  tormer  soluble. 

Since  fats  and  oils  are,  by  nature,  mixed  coinpounds 
t  IS  not  possible  to  sIioav  the  e.xact  chemical  equation  for 

bases  to  form  soaps  and  fflvcerin  The.  ‘  i.-  • 

by  heat  and  other  agmitTior  eimn/i^SioT 


'Wallace  &  Tiernan  Products,  Inc. 


Belleville,  N.  J, 
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Fats  are  glyceryl  esters  of  tlie  higher  fatty  acids, 
and  the  reactions  involved  in  the  saponification  ])rocess 
may  be  represented  liy  the  following  eipiation ; 


t  hll5(f"isll33^^:>)  3  +  3  KOH 
olein  +  base 


t- 

soap  + 


cj4(OH)3 

<iiyc‘erin 


It  should  he  borne  in  mind  that  olein  is  only  a  part  of  the 
fat.  Palmitin  and  stearin  are  also  ])resent  and  react 
with  the  base  in  the  manner  indicated  for  the  olein.  Tlie 
soap,  therefore,  is  not,  when  fats  are  used,  a  ])ure  com¬ 
pound  but  a  mixture. 

Potassium  hydroxide  is  the  preferred  base  liecause 
it  forms  a  soft  soa])  with  the  oils.  Aliout  5.5  jier  cent  of 
alcohol  is  permitted  to  be  used  because  it  seems  to  cat¬ 
alyze  or  hasten  the  reaction.  With  the  increasing  scar¬ 
city  of  linseed  oil  it  is  fortunate  that  the  Pharmaco])oeia 
now  permits  the  use  of  other  oils  such  as  corn,  cotton¬ 
seed,  soybean,  and  similar  oils. 

Saponated  cresol  solution  is  diluted  with  water  and 
used  as  a  disinfectant  and  deodorant  in  homes,  hospitals, 
and  many  inddic  places.  It  is  similar  in  cnmiiosition  and 
use  to  LysoP  which  is  well  known. 

Epinephrine  Solution. — This  is  the  solution  of  Fpi- 
nephrine  Hydrochloride  of  the  U.  S.  P.  Xll.  It 
mercially  known  as  Adrenalin  chloride  solution  1:1(K)(. 
It  is  a  solution  of  low  concentration  because  the  drug 

is  very  potent. 

Fphinephrine  is  the  active  constituent  of  the  adrena 
Sland  wliicli  is  located  on  the  ui.j.er  end  of  the  kidnej 
It  is  obtained  hv  a  rather  complicateil  process  o  ni< 
tion  and  extraction  of  the  S'lands  or  is  J.j ; 

thetically.  It  is  slightly  solnble  m  water  ' 

soluble  in  aci.lulatcl  water.  For  this  reason  the  olhcial 


»Lehn,  &  Fink.  Inc.,  Bloonifleld.  N.  J 
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solution  of  e])iiiej)lirine  is  prei)are(l  with  the  aid  of  liydro- 
cliloi’ic  acid. 

Tlie  official  solution  is  sensitive  to  light  and  to  oxidiz¬ 
ing  agents.  The  addition  of  preservatives  or  stabilizers 
are  not  mentioned  in  the  official  monograiili,  altlioiigli 
mamifactni’ers  admit  of  the  use  of  alioiit  0.5  ])er  cent  chlo- 
rohiitanol  and  0.1  jier  cent  sodium  bisulfite  as  ])reserva- 
tives  in  isotonic  sodium  chloride  solution.  The  Pharma¬ 
copoeia  states  that  “If  the  solution  is  brown  in  color, 
or  contains  a  ])reci])itate,  it  must  not  be  used.” 

Ethylenediamine  Solution. — This  solution  serves  as  a 
solvent  for  certain  medicinal  antiseptics.  Industrially 
it  is  used  as  a  solvent  for  casein,  shellac,  albumin,  etc. 
It  functions  as  an  emulsifier,  as  a  stabilizer  for  rubber 
latex,  as  a  textile  lubricant,  etc. 

Formaldehyde  Solution. — Formaldehyde  is  a  gas, 
lie IKi,  ])re])ai'ed  by  oxidation  of  methyl  alcohol  by  means 
of  chemical  oxidizers  or  by  passing  tbe  vapors  of  meth¬ 
anol  through  heated  tubes  ('ontaining  a  catalyzer.  The 
reaction  may  be  represented  by  the  ecpiation  as  follows: 


2  enroll  +  o,  2  irciio  +  2  II.O 

The  solution  is  known  commercially  as  formalin.  Ui)on 
standing,  the  solution  may  iiolymerize  into  paraformalde¬ 
hyde,  a  white,  amorphous,  insoluble  solid.  This  is  often 
observed  in  bottles  of  formaldehyde  solution  which  have 
aged.  The  ])aratormaldehyde  can  lie  converted  back  into 
the  gas  by  gentle  heating.  The  presence  of  methyl  al¬ 
cohol  in  the  formaldehyih^  solution  retards  polymeriza¬ 
tion  and  IS,  for  that  reason,  added  to  the  solution  or  per- 
mi  ted  as  a  contaminant  in  the  ])rocess  of  manufacture 
I  olymerization  is  also  retarded  by  storing  the  solution 
m  a  yirm  place.  The  solution  is  used  as  a  preseryatiye 
disinfectant,  and  fumigant.  The  yapors  are  yery  irri- 
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tatiiig  to  the  iiieinhranes  and  must  he  handled  and  used 
M’ith  care. 

Hydrogen  Peroxide  Solution. — There  is  no  official 
nietliod  given  for  the  preparation  of  liydrogen  peroxide 
solution  hiit  it  may  he  prepared  hy  the  interaction  of 
harinni  peroxide  and  very  dilute  sulfuric  acid.  The  chem¬ 
istry  involved  is  shown  liy  the  following  equation: 


BaOo  +  II2SO4 


BaSO.  +  ILO: 


The  reaction  is  so  controlled  as  to  yield  about  a  3  per  cent 
w/v  solution.  A  slight  excess  of  acid  is  maintained  and 
the  temperature  is  kex:)t  down  to  alioiit  10°  during  the 
reaction.  The  hariiim  sulfate  is  removed  hy  filtration. 
One  volume  of  the  finished  peroxide  solution  should  yield 
about  10  volumes  of  oxygen.  It  can  he  concentrated 
at  a  low  temperature  without  decomposition.  The  solu¬ 
tion  is  reasonably  stalile  hut  breaks  down  rapid!}  in  the 
presence  of  light,  dirt,  or  other  foreign  particles,  or  hy 

strong  agitation. 

In  the  days  of  cork  stoppers  the  corks  were  often  re¬ 
moved  from  the  bottles  and  replaced  with  a  pledget  of 
cotton.  The  cotton  served  to  keep  dust  particles  and 
microorganisms  from  dropping  into  tlie  solution.  A  small 
amount  of  acetanilid  is  added  to  tlie  solution  as  a  staln- 
lizer  to  retard  the  breakdown  of  tlie  H.O.  to  water  and 
oxvgen  When  hydrogen  peroxide  solution  has  the  odor 
of  aniline,  decomposition  of  both  the  hydrogen  peroxide 
and  the  acetanilid  is  indicated.  Sometimes  the  odor  of 
aniline  is  strong  enough  to  be  ob.iectionable. 

The  solution  has  the  ability  to  liberate  nascent  oxygen 
and  for  this  reason  seryes  as  an  oxiilizing  agent  m  cer¬ 
tain  reactions;  it  also  seiwes  as  a  bleacliiiig  agent  and  as 
a  .rood  cleanser  for  suppurating  wounds  an.l  infected 

areas. 
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Stronger  solution  of  hydrogen  peroxide  appeared  in 
U.  S.  P.  XU  first  supplement,  1943.  It  yielded  in  each 
100  cc.  about  8  Gin.  of  ipOa. 

Solutions  of  hydrogen  iieroxide  in  concentrations  of 
10  2^er  cent  and  30  jier  cent  are  available  for  technical 
and  research  piirjioses.  All  hydrogen  j^eroxide  solutions 
tend  to  deconpiose  and  should  be  packaged,  stored,  and 
used  with  care. 

Strong  Iodine  Solution.— Iodine  is  made  to  dissolve 
easily  in  water  by  the  presence  of  potassium  iodide  which 
is  very  solulile.  The  100  Gm.  of  KI  are  dissolved  in  100 
cc.  of  distilled  water.  This  is  a  concentrated  solution  in 
which  the  I  dissolves  readily.  The  addition  of  Avater  to 
-  make  the  solution  uj:)  to  volume  is  a  matter  of  diluting. 
It  should  be  remembered  that  iodine  solutions  should  be 
stored  in  tight  containers  and  in  a  cool  place. 

Liver  Solution.  This  is  a  solution  Avhicli  contains  the 
water-soluble  extractive  principles  of  mammalian  livers. 
It  does  not  lend  itself  to  small-scale  production  and  is, 
therefore,  a  manufactured  item  intended  for  oral  admhl 
istration;  it  may  be  flavored.  The  solution  must  conform 
to  the  requirements  as  outlined  under  Anti-Anemia  Prep¬ 
arations  on  jmge  617  of  U.  S.  Pharmacopoeia  XIII  to 
which  the  reader  is  referred  for  details. 


The  solution  is  a  purified  extract  which  needs  to  be 
carefully  preserved  by  the  addition  of  about  25  per  cent 
l)y  volume  of  alcohol  or  40  per  cent  by  volume  of  o-iy^- 
eiin  It  should  be  stored  at  about  20°  in  tightly  closed 
light-resistant  containers.  ^  ’ 

Magnesium  Citrate  Solution.-Tlns  is  an  item  that  tl,e 
c  ruggist,  foi  decades,  took  pride  in  preparing.  It  is  now 
laigely  a  manufacturer’s  ]iroduct.  It  lias  been  a  popular 
saline  cathartic  for  nearly  a  eentiirv  and  has  iJeen  re 
ferred  to  as  purgative  lemonade  hocaiise  of  its  aeidulou: 
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taste  and  lemon  llavor.  Jt  is  carlionated  and  this  adds 
to  its  general  acceptance.  It'  not  carlionated,  it  is  Hat  to 
the  taste  and  not  accejitable. 

No  little  chemistry  and  pharmacy  are  involved  in  the 
making  of  this  solution,  the  details  of  which  are  given 
in  the  l^harmacopoeia.  The  ingredients  are  mixed  with 
the  required  volume  of  water,  allowed  to  react,  then 
filtered  while  hot  into  a  strong  bottle  which  has  been 
rinsed  witli  boiling  distilled  water,  and  finally  made  up 
to  volume  with  boiled  distilled  water.  1  he  boiling  is 
done  to  hasten  the  reaction  which  takes  place  between 
the  magnesium  carbonate  and  the  citric  acid  and  also  to 
minimize  the  growth  of  molds  which  seem  to  thrive  in  an 
acidulated  svrup  solution.  The  bottles  are  rinsed  with 
boiling  distilled  water  to  cleanse  and  sterilize  them.  The 
talc  serves  to  clarify  the  solution  made  cloudy  by  the 
addition  of  the  insoluble  oil  of  lemon.  The  bottle  is 
stoppered  with  cotton  while  cooling.  Cotton  is  used  be¬ 
cause  it  prevents  organisms  or  dirt  particles  from  drop¬ 
ping  into  the  solution.  After  the  solution  has  cooled  to 
room  temperutm-e  or  tielow,  tl.e  l.irml.onate  is  luliled  mul 
the  bottle  securely  stoppereil  or  capiieil  to  prevent  the 
loss  of  CO.  generated  by  the  reaction  between  he  bicai- 
bonate  and  the  citric  acid  present  in  the  solution 

Occasionally  the  solution  shows  a  growth  ot  - 

tribiited  to  the  introduction  of  spores  in  t  le  pioces. 

1  lA  -More  often  a  precipitate  appears  iii  certain 
|>otties  of  a  batch  and  once  in  awhile  a  whole  lot  goes 
bad.  Vharmacists  have  argued  at  lengt  i  as  o 

of  the  formation  ot  preciiiitates  in  this  pi odiiit.  t. 

U,  1!:  assoiil^ted  with  the  ratios  of  citric  acid,  niagnesiinn 

carbonate,  and  water.  as  having  the 

Magnesium  carbonate  is  ie])iesenie(i 

following  formula; 
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Tlie  two  eliemical  reactions  involved  in  making’  tlie  solu¬ 
tion  of  magnesium  citrate  may  therefore  be  represented 
by  the  following  two  equations: 

(1)  5  Cgll^COHitCOOHig  +  (MgC03),Mg(0H).,-rdl20  ^ 

50311,(011)  (COOH)(C()()).M^  +  4C0,  +  lin.,0 

(2)  0311,(011)  (OOOH)3  +  3KHO63  03H,(bH)  (00'OK)3  + 

300„  +  3H,0 


Potassium  Arsenite  Solution. — Fowler’s  solution  has 
been  a  well-known  and  widely  used  preparation  of  arsenic 
for  a  long  time.  It  is  prejiared  by  boiling  arsenic  trioxide 
with  potassium  bicarbonate  in  a  relatively  small  volume 
of  distilled  water.  When  solution  is  effected  it  is  made 
up  to  volume  by  the  addition  of  distilled  water  and  al¬ 
cohol.  Alcohol  is  added  as  a  ])reservative,  for,  strangely 
enough,  fungi  will  grow  in  the  solution. 

The  finished  solution  is  alkaline  because  of  the  use  of 


an  excess  amount  of  potassium  bicarbonate  and  the  basic 
nature  of  the  arsenites  which  are  formed.  While  there 
is  some  uncertainty  as  to  the  exact  chemical  nature  of 
the  compounds  in  Fowler’s  solution,  they  are  regarded 
as  perluqis  mono-,  di-,  and  tri-potassium  arsenites.  The 
chemistry  involved  in  the  making  of  this  solution  niav 
be  illustiated  by  the  following  equations: 


(1)  AhJ),  +  H,0 

(2)  2  IIAs()3  +  2  KHCO. 


HAs()3 

2  KAs(\,  +  2  CO3  +  II3O 


or  in  one  step  by  the  folloAving: 

(1)  AS0O3  +  2  IvHC()3  2  KAsO.  +  2  CO3  +  II., 0 

The  end  jiroducts  are  the  same  in  either  case. 

All  arsenic  solutions  are  poisonous  and  should  lie  pre¬ 
pared  and  dis])ensed  with  caution.  ^ 

Riager-s  Solution.-This  is  the  isotonic  solution  of 

tionofthechlm.ides'of;o,^;::;::;«^^^^ 
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in  recently  prepared  distilled  water.  Three  solutions  are 
official  but  only  No.  3  is  intended  for  parenteral  use. 
No.  1  is  nonsterile  and  No.  2,  while  sterile,  is  not  to  he 
used  parenterally.  Solutions  such  as  these,  when  wanted 
for  use  parenterally,  must  be  carefully  sterilized  and 
tested  for  sterility  and  for  pyrogens  according  to  the  pro¬ 
cedures  outlined  in  the  Pharmacopoeia  under  these  sub¬ 


jects,  details  of  which  need  not  he  given  here. 

Ringer’s  solution  as  an  isotonic  solution  has  three 
chlorides  in  it,  while  isotonic  solution  of  sodium  chloride 
has  hut  one  salt.  Roth  solutions  are  isotonic  with  the 
blood,  but  the  solution  of  the  three  chlorides  has  the  ad¬ 
vantage  in  that  it  contains  the  three  salts  in  proportions 
approximating  those  in  which  they  occur  in  the  blood. 
Ringer’s  solution  has  rather  extended  use  parenterally 
but  Is  used  also  as  a  solvent  for  medicinal  substances 
which  are  intended  for  external  application.  It  has  a  pll 
of  5  to  7.5.  No  bacteriostatic  agents  are  permitted  to 

be  added.  . 

Lactated  Ringer’s  Solution.— This  is  a  sterile  solution 

in  water  for  injection  of  the  chorides  of  calcium,  sodium, 
and  potassium,  plus  sodium  lactate,  and  may  be  prepared 
bv  diluting  a  concentrated  solution.  It  must  meet  the 
official  sterility  tests  for  licpoids  and  the  lyyroyen  test  as 
required  of  all  solutions  intended  for  ])arenteral  use.  It 
has  a  pH  of  6.5  to  7.5  and  should  be  stored  m  hermetic 

or  other  suitable  containers. 

Isotonic  Sodium  Chloride  Solution.-Tliis  in<e  Ring¬ 
er’s  Solution,  comprises  three  solutions  ^ 

\o  3  Thev  are  prepared,  treated,  used,  and  ^  . 

^he  manne;  outline,!  for  the  solution  of  the  three  chlo 
rides.  The  pH  of  physioloRical  salt  solution  is  o  to  i. 
The  a.ldition  of  hacteriostatie  agents  is  not  peiiiiitte,  . 

H  is  intende.1  for  parenteral  use.  ilistille.l  ivater  shoiil.l  he 

replaced  by  water  for  injection. 


soLUTio^rs  on  liquors 
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Anticoag’ulant  Sodium  Citrate  Solution. — This  is  a 
solution  in  distilled  water  of  sodium  citrate  and  sodium 
chloride.  There  are  three  solutions  designated  as  No.  1, 
No.  2,  and  No.  3,  which  are  prepared,  treated,  stored,  and 
sometimes  used  after  the  manner  indicated  for  liinger’s 
solution.  Solution  No.  3  must  be  prepared  with  water 
for  injection  when  intended  to  he  used  parenterally.  Any 
variation  in  the  content  of  sodium  citrate  in  the  solution 
must  be  carefully  indicated  upon  the  label  and  conform 
in  respect  to  purity  and  sterility  to  the  official  require¬ 
ments. 


hen  added  to  freshly  drawn  blood,  sodium  citrate 
solution  j^revents  coagulation.  It  is  used  during  blood 
transfusions  for  this  reason  and  also  in  the  preparation 
of  blood  plasma.  The  solution  has  a  pH  of  6.7  to  7.5  and 
should  be  stored  in  hermetic  or  other  suitable  containers. 
The  addition  of  liacteriostatic  agents  is  not  permitted. 

Anticoagulant  Acid  Citrate  Dextrose  Solution. — This 
IS  a  solution  of  sodium  citrate,  citric  acid,  and  dextrose 
in  water  for  injection  which  is  sterilized  and  tested  after 
the  manner  required  for  parenteral  solutions,  and  the 
addition  of  bacteriostatic  agents  is  not  permitted  The 
pH  of  this  solution  is  4.5  to  5.5.  It  should  be  stored  in 
hermetic  or  other  suitable  containers. 

Sodium  Hypochlorite  Solution.-Sodhim  liypoclilorite 
solution  was  formerly  known  as  solution  of  clilorinated 
soda  and  also  as  Labarraque’s  solution.  The  latter  solu¬ 
tion  may  now  be  prepared  by  diluting  the  official  solution 
with  an  equal  volume  of  distilled  water.  Clorox  is  the 
tiade  name  for  a  solution  of  sodium  hypochlorite. 

No  official  procedure  is  given  for  preparing  this  prod 
net,  but  It  used  to  be  made  from  sodium  carbonati  and 
chlorinated  lime  as  indicated  by  the  following  equation 

Ca(OCl),  +  Na,C03  CaC03  +  2  NaOCl 
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Tlie  solution  is  quite  nlkaline,  hut  as  a  bleaching’  agent, 
deodorant,  or  a  germicide  that  is  of  little  concern.  The 
diluted  solution  of  sodium  hypochlorite,  when  used  in 
surgerv,  cannot  l)e  more  than  faintly  alkaline;  therefore, 
its  alkalinity  has  to  he  neutralized  hy  the  addition  of  an 
appropriate  acid  such  as  l)oric  acid. 

The  solution  is  now  pre])ared  in  large  quantities  hy  the 
electrolysis  of  a  dilute  solution  of  sodium  chloride. 

Tribromoethanol  Solution. — This  solution  is  termed  a 
basal  anesthetic,  usually  administered  rectally,  which 
may  he  prepared  hy  the  idiarmacist  hut  should  he  used 
only  l)y  physicians  or  other  trained  experts.  The  solu¬ 
tion  should  he  stored  in  tight,  light-resistant  containers. 

Comments  Concerning  Solutions  Official  in  the 
National  Formulary  VIII 

Aluminum  Acetate  Solution.— This  is  Burow’s  solu¬ 
tion  now  prepared  hy  adding  glacial  acetic  acid  to 
aluminum  suhacetate  solution  and  diluting  to  tin  ii 
(luired  volume  with  distilled  water.  The  aluminum  sub- 
acetate  solution  is  changed  to  the  normal  aluminum  ace¬ 
tate  solution  hy  the  glacial  acetic  acid  according  to  the 

following  eipiation: 

((TlgBOl )).,  AlOH  ^  (Tycoon  — >  Al((  Hat  <h))3  + 

National  Fonnulary  VO  peraiitted  it  to  be  i,rei,are.l  by 
the  interaction  of  lea.l  acetate  and  alnnnninn  snltate  a. 
indicated  hy  the  following  eiiiiation; 

Ab(S<..),  +  3I>b(('ll,C<)0),-2AUrn3<’<»>),  -  3  1>bS(), 

Tbe  insoluble  lead  sulfate  is  allowed  to  fl'y'"!''  I''" 
clear  supernatant  ahunimnu  acetate  separated  b>  .  b 
r  Tins  solution  bus  a  tendency,  upon  exposu.e  to 
form  an  insoluble  basic  salt.  To  nnnin,r/.e  tins  reaction 
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0.6  per  cent  of  ])oric  acid  may  be  added.  Only  a  clear 
solution  should  lie  used  in  dispensing.  It  is  intended  for 
external  use  after  being  diluted  with  9  volumes  of  water. 

Aluminum  Chloride  Solution. — This  is  a  simple  solu¬ 
tion  of  aluminum  chloride.  It  is  intended  for  external 
use  only  and  should  be  a])plied  to  the  unbroken  and  non- 
irritated  skin.  Its  continued  use  may  result  in  dermatitis. 

Aluminum  Subacetate  Solution. — This  solution  is  pre¬ 
pared  by  the  interaction  of  aluminum  sulfate,  acetic  acid, 
and  preci])itated  calcium  carlionate.  Several  days  are 
required  for  the  rather  conqilex  reactions  to  go  to  com- 
])letion.  The  chemistry  involved  may  be  shown  by  the 
following  eipiations: 


(1)  AL(S(b)3.18  H.O  +  6  H.,() 

18H,0 


(2)  3  ITSO,  +  CaC03  3  CaSO,  +  3  H.O  +  3  CO, 

(3)  2  A1(0H)3  +  4CH3C()0H  ^  2  Al()H(CH3COO),  +  4  H,() 

The  reactions  are  sometimes  shown  as  taking  place  in 
two  steps  as  follows: 

(!)  +  SCaCOj  +  611.0^2  A1((JH ) 3  +  SCaSO^  + 

(2)  2A1(()II)3  +  •*CJr,C()()U-^2A10H(CH,C00)3  +  -HI,0 

In  eitlier  ease  there  should  not  he  enonRli  acetic  acid  to 
convert  the  ahnnimnn  liy.lroxide  to  the  normal  aluminum 
acetate.  Ihe  calcium  carhonate  is  adde.l  to  neutralize  the 
sulfuric  acnl,  forming  the  insoluhle  calcium  sulfate  which 
settles  out  a.s  a  inagnia.  The  solution  should  he  clear  hut 

t.on  of  more  ha.sic  salt.  To  minimize  this  ahout  0  <)  „er 
pt  of  hone  acid  may  he  a, hied.  The  solution  is  intended 

9rir,:::if"  using,  w!;; 


62 


OFFICIAL  PREPARATIOXS  OF  PHARMACY 


Ammonium  Acetate  Solution. — This  solution  is  pre¬ 
pared  by  reacting  animoninin  carbonate  with  diluted 
acetic  acid  according  to  the  following  equation; 

.3  CH3COOH+ (NH.HCOs-NH.COONHd  -^3  Cn3COONH,4 

2002  +  1130 

The  effervescence  in  this  reaction  is  marked;  therefore, 
the  chemicals  should  be  mixed  in  a  capacious  vessel. 

It  will  be  observed  that  the  ammonium  carbonate  is  not 
a  normal  salt  but  a  mixture  of  the  ammonium  bicarbonate 
and  ammonium  carbamate  which  loses  ammonia  upon 
exposure  to  air  and  liecomes  reduced  from  a  haid  tians- 
lucent  mass  to  white  powder.  Because  of  this  deteiioia- 
tion  the  hard  translucent  pieces  are  specified  in  making 
this  solution. 

The  solution  is  known  as  spirit  of  Minderenis  and 
should  be  freshly  prepared  as  needed,  because  upon 
standing  it  loses  CO 2  and  alisorbs  NH3  from  the  air  and 
after  a  time  becomes  alkaline.  It  may  lie  prepared  by 
mixing  equal  volumes  of  stock  solution  No.  1,  composei 
of  ammonium  carbonate,  and  stock  solution  No.  com¬ 
posed  of  acetic  acid.  These  solutions  are  stable  and 
afford  a  rapid  way  of  preparing  the  ammoiiiuiii  acetat 

solution  for  dispensing.  . 

Antiseptic  Solution,  N.F.-Antiseptic  solution  1ms  been 

referred  to  as  a  “minor  antiseptic.’  The  . 

agents  are  boric  acid  and  alcohol  to  winch 

aromatic  substances,  namely,  ‘ 

sRlicvlate  chlorothvmol,  eucalyptol,  and  th>i  , 

small  amounts,  giving  the  solution  its 

1  +  Tlip  ipo’redients  should  be  mixed  ttf, 

a  filtered,  using  purified  talc  if 

cooled  to  a  ’  solution.  The  cooling  require- 

necessary  to  clai  y  ^  cimule  nreparation. 

ment  seems  unnecessaiy  oi  su  c  mixture  be 

National  Formulary  VI  required  that  the 
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allowed  to  stand  in  a  Avarm  place  for  24  lionrs  Avith  oc¬ 
casional  agitation  and  then  filtered,  using’  purified  talc 
if  necessary.  Talc  is  alAA’ays  necessary  because  portions 
of  the  oils  are  j^recipitated  in  a  soh^ent  Avith  a  high  AA’ater 
content.  The  National  Formulary  outlines  a  method  for 
testing  the  antiseptic  value  of  this  solution  Avhich  is  in¬ 
tended  for  external  or  oral  use. 

There  are  many  antiseptic  solutions  available.  The 
one  most  Avidely  knoAvn  is  Listerine,^  which  is  similar  in 
composition  to  the  official  preparation. 

Alkaline  Aromatic  Solution. — This  is  a  solution  of 
potassium  bicarl)onate  and  sodium  borate  AAutli  coloring, 
flaAmring  substances,  alcohol,  and  glycerin  added.  The 
ingredients  should  be  mixed  in  a  closed  container,  shaken 
occasionally,  alloAved  to  stand  24  hours,  and  then  filtered, 
using  purified  talc  if  necessary  for  clarification  purposes. 
The  effervescence  mentioned  in  the  procedure  may  be 
attributed  to  the  action  of  glycerin  upon  the  bicarbonate 
in^  which  CO2  is  liberated.  This  solution  is  also  termed 
a  “minor  antiseptic”  and  is  pleasant  to  use  orally  as  a 
gargle  or  moutliAvash. 

Glycot]iymoline=  is  a  commei-eial  product  very  mueli 
like  this  one. 


Arsenic  and  Mercuric  Iodides  Solution.— Donovan’s 
solution  IS  tlie  attempt  of  its  inventor  to  get  arsenic 
mercury,  and  iodine  togetlier  into  one  acceptable  medic- 

Pi'eparation  two  rather 
insoluble  iodides  are  rubbed  togetlier  in  water  and  react 

w  th  each  other  to  form  a  solution  with  considerable  ease 
soluble  arsenic  tri-iodide  seems  to  cause  the  in- 
uble  mercuric  iodide  to  go  into  solution.  Both  hio-hly 
colored  salts  lose  their  color,  with  the  formation  of  a 
colorless  liquid.  This  is  certain  evidence Ztihe 
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iodides  reacted  upon  each  otlier  luit  the  cheinistry  is  not 
clear.  The  two  following  eipiations  are  offered  hy  some 
to  indicate,  in  part  at  least,  the  reactions  involved. 

(1)  2  Asia  +  6  H,0  ^  2  H3ASO3  +  G  HI 

(2)  6  HI  +  3  HgL  3  H^Hgl, 

These  indicate  the  formation  of  orthoarsenioiis  acid  and 
hydrogen  mercuric  iodide.  Since  the  Pharmacopoeia 
offers  an  assay  procedure  for  both  arsenic  tri-iodide  and 
mercuric  iodide,  two  compounds  must  exist  m  tlie  solu¬ 
tion.  The  hydriodic  acid  formed  in  the  reaction  is 
neutralized  by  adding  sodium  bicarbonate  to  the  solution, 
bringing  the' pH  to  nearly  7,  at  which  it  is  reasonably 
stable.  The  subsequent  development  of  hydriodic  acii 
is  likely  to  result  in  the  lilieration  of  iodine  and  a  darken- 
i„o.  of  the  solution.  It  should  be  carefully  store.!  and 
should  not  be  dispensed  if  it  develops  more  than  a  pale 

yellow  color. 

Arsenious  Acid  Solution.-Arsenic  trioxide  is  arsenic, 
often  teriucl  white  arsenic,  although  ^ 

taining  100  per  cent  arsenic  may  show  color.  It  > 

soluble  in  50  to  (10  parts  of  water.  The  rate  o  soluh  lit  ¬ 
is  increased  by  the  presence  of  acids  .ir  alkalies,  w  nc  1 
accounts  tor  the  presence  of  hydrochloric  acid 
formula.  Solution  is  effected  by  boiling. 

It  has  been  suggests  that  orthoarseiuons  acn  HA^  n 

-rhe  synonyms  hydrochlonc  solution  of 

;:;t:;;::;hiorideinth.sidyhm^ 

since  it  hydrolyzes  so  readily  to  the  oUn" 

AsjOj  and  MCI. 
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Boric  Acid  Solution. — Tliis  solution  is  less  than  satu¬ 
rated,  altliougli  tlie  synonym  saturated  boric  acid  sotution 
implies  that  it  is.  The  saturated  solution  of  l)oric  aeid 
lias  heen  used  as  an  eyewash  for  a  long  time.  It  is  used 
now  in  lesser  eoncentrations,  heeause  the  weaker  solu¬ 


tions  seem  to  lie  satistludory  and  because  crystals  of  boric 
acid  are  likely  to  appear  in  the  saturated  solution  if  it  is 
allowed  to  chill  or  concentrate.  Since  crystals  in  an  eye¬ 
wash  might  ])rove  irritating,  the  nnsaturated  solution  of 
boric  acid  should  })rove  to  he  (piite  accejitahle.  All  solu¬ 
tions  for  ophthalmic  use  should  he  clear  and  free  from 
fibers  or  jiarticles  of  any  kind. 

It  is  used  externally  as  a  wash  or  in  a  wet  dressing. 

Carmine  Solution. — C^armine  solution  is  used  as  a  color¬ 
ing  agent  only.  Carmine  is  descril)ed  as  the  aluminum 
lake  of  the  coloring  ])rinciple  ol)tained  from  the  dried 
female  of  ('occns  cacti  known  as  cochineal.  It  is  the  in¬ 
soluble  form  of  carminic  acid  which  is  rendered  quite 
soluble  l)y  the  ])resence  of  alkalies.  This  explains  why 
diluted  ammonia  solution  is  used  in  making’  the  carmine 
solution.  The  solution  is  heated  u])on  a  Ayater  hath,  with 
stirring,  until  the  licpiid  is  entirely  free  from  the  odor  of 
ammonia.^  Inasmuch  as  the  carmine  remains  in  solution 
in  ghcerin  and  Avater,  perluqis  a  solulile  carmine-am¬ 


monium  conqiound  is  formed  in  the  process,  although 
references  to  the  subject  do  not  so  indicate. 

Coal  Tar  Solution.— This  is  a  solution  of  the  alcohol- 
soluble  constituents  of  coal  tar  and  ciuilhija  made  by  the 
process  of  maceration.  ]t  is  used  extensiyely  in  the 
treatment  ot  skin  disordei’s  in  a(pieous  dilution  or  as 
a  constituent  of  other  forms  of  medication  such  as  oint¬ 
ments.  A\  hen  added  to  Avater,  the  solution  of  coal  tar 
produces  an  emulsion,  the  .saponins  from  the  quillaja  act- 
ing  as  the  emulsifying  agents. 
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Siiu-o  coal  tar  from  many  sources  is  (juite  variable  in 
com])ositioii,  a  synthetic  coal  tar  has  been  })i-o])osed  as 
a  means  of  secni'ing  nniformity  as  to  composition,  hut  no 
such  ])ro(luct  is  official  as  yet. 

Chloroformic  Coal  Tar  Solution. — This  is  a  solution  ot 
coal  tai*  in  chloroform  which  is  intended  for  external 
a])i)lication  by  j)aintin<>-  u])on  the  skin.  It  has  the  odor  of 
both  coal  tar  and  chloroform  and  should  he  kept  in  tight 


containers. 

Cochineal  Solution. — Cochineal  solution  is  a  coloring 
agent  not  greatly  unlike  carmine  solution  already  de¬ 
scribed.  The  potassium  carbonate  renders  the  coloring 
])rinciple  of  cochineal  soluble  as  ])otassiuni  carminate 
and  the  alum  forms  a  lake  with  the  coloring  iwinciple 
which  is  made  stable  by  the  imtassium  bitartrate.  It  is 
darker  in  color  than  carmine  solution  and  contains  about 
-If)  ]ier  ('ent  bv  volume  of  glycerin.  Like  carmine  solution, 
it  is  used  to’ color  foods,  medicinals,  and  cosmetics. 

Ephedrine  Sulfate  Solution.— This  solution  contains 
,.!,l„r„l)utai.0l  as  a  preservative  and  sodium  eldoride  to 
,„ake  it  nearlv  isotonic  with  the  l)ody  fluids.  For  use  as 
a  si)rav  or  nose  drops  it  sliouid  lie  diluted  with  ahout  an 
eiiual  'volume  of  isotonic  sodium  chloride  solution. 

Ferric  Chloride  Solution.— 'I’liere  is  no  ollicial  pro- 
..ediire  for  makiiis  this  product.  It  is  a  iiianfacturer  s 
item  preiiared  by  the  action  of  chlorine  upon  iron  in  the 
p.eseiice  of  moisture.  The  former  othcia  process  coll¬ 
ated  ill  treatiiiK  i'""  "ire  with  hydrochloric  acid  to 
'ro'rm  ferrous  chloride  solution  which  was  then  oxulized 
with  nitric  acid  to  ferric  chloride  as  indicated  in 
following  e(piati()ns ; 

(1)  Fe  ^  2  IKd  Ho  i  Lebl., 

(2)  (iFeCh-rlillFl  ^  2  UN' h  - ‘  NVh  +  -H'='' 
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Tliere  are  several  problems  associated  with  the  man¬ 
ufacture  of  this  ])reparation  by  the  old  official  process. 
It  needs  to  be  boiled  to  get  rid  of  the  nitrogen  dioxide. 
The  appearance  of  a  black-colored  solution  indicates 
incomplete  oxidation  which  may  be  corrected  by  the  ad¬ 
dition  of  more  nitric  acid.  If  the  hydrochloric  acid 
content  gets  too  low,  a  brownish  precipitate  will  appear; 
therefore,  the  solution  should  contain  3  to  5  per  cent  of 
HCl. 

3die  ferrous  chloride  solution  may  be  oxidized  to  the 
ferric  solution  also  by  bubbling  chlorine  through  it  or 
by  adding  hydrogen  peroxide  solution  slowly  and  with 
stirring.  Any  excess  of  these  two  oxidizing  agents  is 
easily  removed  from  the  finished  solution  bv  boiling. 
The  oxides  of  nitrogen  of  the  old  process,  on  the  other 
hand,  are  hard  to  i-emove.  The  solution,  which  should  be 
tree  from  ferrous  salts,  ferric  oxychloride,  and  nitrogen 
compounds,  is  used  chiefly  for  the  ])reparation  of  tincture 
of  ferric  chloride. 

Ferric  Subsulfate  Solution. — Ferrous  sulfate  is  ox¬ 
idized  by  adding  it  to  a  hot  aiiueous  dilution  of  sulfuric 
and  nitric  acids.  It  is  added  in  small  poilions  to  jirevent 
a  too  violent  i-eaction.  The  basic  ferric  sulfate  is  formed 
because  the  sulfuric  acid  used  is  insufficient  to  form  the 
normal  sulfate.  The  nitric  acid  oxidizes  the  ferrous 
sulfate  to  the  ferric  state. 

If  the  solution  assumes  a  black  color,  incomplete  oxida¬ 
tion  IS  indicated  and  may  be  corrected  bv  the  addition  of 
small  amounts  of  nitric  acid.  ()„  the  'other  hand,  the 
exca^s.s  ot  nitric  acid  is  removed  by  boiling,  as  .shown  by 
tests  tor  the  nitrate  ion.  The  volume  should  be  kept 
constant  during  boiling  by  the  addition  of  distilled  water 
as  may  be  needeil.  The  chemical  reaction  involved  in 
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preparing  this  solution  may  l)e  rei)resente(l  by  the  e( [na¬ 
tion  Avhich  follows: 

12  FeSO,  +  3  ir.SO,  •  4  IINO3  3  +  5  IT2O  f  2  NJ), 

This  is  a  concentrated  solution  and  may,  u])on  standing, 
especially  in  a  cool  ])lace,  develop  a  semisolid  crystal¬ 
line  ])reci])itate  which,  upon  warming,  should  redissolve. 
It  should  he  stored  in  tightly  closed,  light-resistant  con¬ 
tainers  in  a  moderately  warm  place, 

Ferric  Sulfate  Solution. — There  is  no  official  procedure 
for  making  this  solution,  hut  it  may  he  prepared  after 
the  manner  described  tor  ferric  suhsulfate  solution, 
llowever,  larger  amounts  of  the  acids  are  used  and  the 
normal  ferric  sulfate  is  formed.  The  chemistry  in¬ 
volved  in  the  reaction  is  indicated  by  the  following 
equation. 

6  Fe8()^  ^  3  1FS(),  4  2HN()3  3h>3(S()j3  1-  2  NO  41130 

The  solution  has  little  medicinal  use  as  such  hut  is  used 
to  prepare- scu/e  salts  of  iron  and  was  a  constituent  ()f 
the  old  arsenic  antidote,  magma  ferri  hydroxidi,  iJ.S.P. 

XI. 

Iodine  Solution.— This  is  a  mild  solution  containing 
about  2  per  cent  of  iodine  as  compared  to  the  strong 
i, Kline  dilution.  U.S.l’.  XIII,  wliicli  contains  al.ont  a  per 
cent  of  iodine.  Sodium  iodide  is  used  in  the  mild  so  u- 
tioii,  .Chile  potassiiiiii  iodide  is  used  in  the  strons  solu¬ 
tion  'I’lie  iodides  in  solution,  especially  it  ratliei  eoii- 
centrated,  serve  as  solvents  for  tl.e  insoluhle  iodine 
'I’lie  solution  should  he  kept  in  tis'ld,  igi-iesisan 

containers. 

Phenolated  Iodine  Solution.-The  facMhat  this  so  m 
tion  is  descrihed  as  colorless  to  a  liS'ht  yellmv  colo  .Mml 

indicate  that  the  iodine  has  in  some  way  y"  '*  , 

or  comhined.  The  iodine  may  conihine  Mith  the  phenol 


.^OH'TIOXS  OK  LIQUOKS 


G9 


or  witli  liY(lr()i’’eii  to  form  colorless  iodides,  l)iit  equations 
for  the  reactions  involved  are  not  usually  offered.  The 
fact  that  the  solution  does  not  turn  starch  paste  blue  in¬ 
dicates  that  there  is  no  free  iodine  present.  It  is  used  as 
an  antise])tie  and  as  a  mouthwash. 

Iron  and  Ammonium  Acetate  Solution. — AVhen  ferric 
chloride  tincture  is  added  to  acidulated  ammonium  ace¬ 
tate  solution,  red  ferric  acetate  is  formed,  giving*  the 
solution  a  distinct  reddish-l)rown  color.  Unless  the 
solution  is  distinctly  acid,  an  insoluble  basic  ferric  ace¬ 
tate  will  be  formed.  The  same  precipitate  will  also  de¬ 
velop  uj)on  long  standing  as  a  result  of  the  hydrolysis  of 
the  ferric  acetate. 

The  chemistry  involved  in  making  this  preparation 
is  indicated  in  tlie  following  ecpiation : 


(1)  FeClg  +  SCIIgCOONJI^  ^  Fe(Cn3COO)3  -r  SNIl/d 

The  excess  of  acetic  acid  helps  to  retard  deterioration. 
I  he  gKceiin  also  aids  as  a  preservative.  Uor  the  reasons 
indicated,  the  National  Formulary  directs  that  only  re¬ 
cently  2)ie2)aied  solutions  should  be  dispensed.  It  is 
used  as  a  hematinic. 

Peptonized  Iron  and  Manganese  Solution. — Peptonized 
iron  is  a  comi)ound  of  iron  oxide  and  peptone  made  sol¬ 
uble  with  sodumi  citrate.  It  should  assay  about  17  per 
cent  I  e.  Solidile  manganese  citrate  is  manganese  citrate 
made  soluble  by  means  of  sodium  citrate  and  should 
assay  aliout  50  per  cent  manganese  citrate.  These  are 
f  issolved  in  distilled  water,  to  which  is  added  the  alcohol 
nml  .sweetening  and  llavoring  agents.  It  represents  a 

li'een  7  n-oii  and  manganese  that  lias 

heen  soki  ever  the  counter  for  many  years.  Sncli  preii- 

tm  t-™'*  »>ii'etimes  ni-ed  as  pre.scription  items.  Tills 
Milntion  contains  aiiont  0.30  dm.  of  Fe  in  each  100  cc 
It  IS  used  as  a  hematinic. 


TO 
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Lead  Subacetate  Solution. — This  is  described  as  a  clear 
solution,  but  scarcely  ever  meets  that  requirement  be¬ 
cause  it  is  so  sensitive  to  the  presence  of  CO2  of  the  air 
that  a  basic  lead  carbonate  forms  immediately,  causing- 
instant  turbidity.  Retiltering  the  turbid  liquid  does  no 
good  because  filtering  exposes  the  solution  to  the  air 
which,  in  turn,  results  in  more  turl)idity. 

ddiere  are  two  ])rocedures  offered  for  preparing  this 
solution.  One  is  that  of  boiling  the  mixture  for  30  min¬ 
utes  and  filtering;  the  other  is  the  “cold  method,”  which 
consists  of  mixing  the  ingredients,  shaking  the  mixture, 
allowing  it  to  stand  for  7  days  in  a  closed  containei,  and 
filtering  it.  A  recent  study  seems  to  indicate  that  the 
7-dav  period  is  longer  than  is  needed  for  the  leaction 
to  complete  itself.  It  would  seem  from  the  assays  of  solu¬ 
tions  made  by  each  of  the  official  processes  that  one  is  as 

good  as  the  other. 

It  has  been  demonstrated  that  a  clear  solution  of  lead 
subacetate  can  be  obtained  l)y  filtering  it  in  an  atnios- 
iiliere  from  which  all  the  CO2  has  been  removed^  and  then 
iirotecting  the  surface  of  the  filtrate  from  exiiosure  to 
the  air  bv  covering  it  with  a  layer  of  luiuid  petrolatum. 
The  reaction  involved  in  preiiaring  this  solution  may  be 
seen  in  the  following  equation : 


((dl3(’()())2ld)-3  H.O  +  PhO 


.  PlUXCIbsCOO).  + 

Not  onlv  should  great  care  be  taken  to  minimize  tfie  ex- 

|,o>.iire  of  tills  product  to  the  air  while  y;.  !l!t 

it  also  should  he  carefully  iiackag'ed  lu  well-hlled,  tigl 
containers.  Kven  then  it  will  likely  he  turhul. 

Diluted  Lead  Subaeetate  Solution.— This  is  a  diluted 
solution  of  the  lead  suhacetate  .solution  .iiist  descrihed. 
Freshly  hoiled  distilled  water  is  used  in  an  ettort  to  niini- 

.1:^  °nf 
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mize  the  presence  of  COo  whicli,  if  present,  reacts  with 
tlie  lead  siibacetate  to  form  the  insolnhle  l)asic  lead  car¬ 
bonate  of  comjDlex  coinj^osition.  The  diluted  solution  is 
perhaps  more  sensitive  to  the  action  of  COo  than  the 
stronger  solution  and  should  be  prepared  in  small  quan¬ 
tities  and  stored  in  well-filled,  tight  containers, 
Sulfurated  Lime  Solution. — Vleminckx’  lotion  is  pre¬ 
pared  by  boiling  two  insoluble  substances,  sulfui’  and 
slaked  lime,  together  in  an  excess  amount  of  water  for  a 
considerable  period  of  time  with  frequent  agitation. 
When  solution  is  effected,  it  is  concentrated  to  proper 
volume  and  filtered.  It  is  said  to  contain  the  disulfide, 
pentasulfide,  and  thiosidfate  of  calcium  as  indicated  by 
the  following  equations. 


(1)  6CaO  -  6ITO  6Ca(OII), 

(2)  3Ca(OH)2  +  2  CaS..  +  CaSoOg  +  3  H.O 

(3)  3Ca(()H),  +  12S  2  CaS,  +  CaSA  +  311,0 


The  solution  has  a  distinct  sulfide  odor  and  is  sensitive 
to  the  CO.  of  the  air  which  reacts  with  the  calcium  sul¬ 
fides  to  form  a  precipitate  of  CaCO^.  Sulfur  is  liberated 
and  settles  out  as  free  sulfur.  Fi-om  the  color  of  the  solu¬ 
tion,  it  would  not  be  unreasonable  to  assume  that  sulfur 
in  the  colloidal  state  might  also  be  ])resent.  The  product 
should  bo  stored  in  well-filled,  tigbtly  stoijpered  contain¬ 
ers.  It  IS  used,  after  being  diluted  witb  water,  in  tbe 
tieatment  of  various  skin  diseases. 


Merbromin  Solution.-Merbrondn  solution  is  tbe  of¬ 
ficial  name  for  tbe  well-known  aqueous  stable  .solution  of 
Mereurocbrome.’  It  stains  tbe  skin  but  inav  be  applied 
with  safety.  Tbe  stain  may  be  remove, 1  bv'wasbin^be 
area  witb  a  solution  of  eblorinated  soda. 


myn.son.  Westoott  &  Dunninp,  Inc.. 


Raltiniore, 


Md. 
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Surgical  Merbromin  Solution. — A  solution  of  iner- 
livoinin  in  a  mixture  of  water,  alcohol,  and  acetone  is  a 
more  effective  disinfectant  than  is  the  aqueous  solution 
and  it  dries  more  rajiidly.  The  neutralized  alcohol  speci¬ 
fied  in  the  formula  is  alcohol  made  alkaline  to  phenol- 
phthalein  by  the  addition  of  a  few  drops  of  llftieth-normal 
or  tenth-normal  sodium  hydroxide.  The  addition  of 
about  0.1  iier  cent  sodium  carbonate  should  serve  the 
same  ])ur])ose.  ^lerbromin  is  incompatible  with  acids; 
therefore,  the  addition  of  a  very  small  percentage  of  an 
alkali  to  the  solution  assures  stability. 

^lerbromin  is  used  also  in  ointments,  pastes,  supposi¬ 


tories,  and  wet  dressings. 

Methylrosaniline  Chloride  Solution. — Tliis  is  a  simple 
solution  of  a  dye  which  is  rather  widely  used  as  an  ex¬ 
ternal  antiseptic  and  as  a  bacterial  stain.  The  objection 
to  its  use  is  that  it  is  a  ])ersistent  stain.  Stains  upon 
linen  may  be  removed  by  washing  with  sodium  carbonate 
solution,'  soa|i,  or  nlcoliol.  In  iulclition  to  tlie  official 
synonyius,  it  is  known  as  nietliyl  violet  and  is  also  listed 
as  ])voktanin-blue. 

Nitromersol  Solution.— Tlie  insoliilile  nitroniersol  is 
Metaiilien  ’  It  is  |•endel■ed  solnlile  in  alkali  solutions 
M  inilicates  tlie  foniiation  of  a  soli, lile  salt.  The 
solution  is  of  low  concentration  Imt  tends  to  lonii  a  jne- 
cii.itate  iiiion  standiiiK  an.l  slioiild  lie  |,rei,ared  as  needed 
and  stored  in  tight,  ligtit-resistant  containers.  It  is 
claimed  that  nitroniersol  is  relatively  nontoxic. 

Nux  Vomica  Alkaloids  Solution.— Tins  solution  is  in- 

teuiled  for  veterman,  use  ouhi,  tlie  do.se  to  be 

from  the  weight  of  the  animal.  It  is  a  reasonalil.v  stal  le, 

potent  solution  of  the  alkaloiihil  salts,  containing  .lO  per 

"Abbott  Laboratories,  North  Cbicaso,  HI. 
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cent  liy  volume  of  glyceriii.  Kesorcin  lirown  solution  is 
added  as  a  coloring  agent. 

Potassium  Citrate  Solution. — Potassium  citrate  solu¬ 
tion  is  prepared  liy  allowing  solutions  of  potassium  bi¬ 
carbonate  and  citric  acid  to  react  upon  eacli  other,  as 
indicated  by  the  following  eipiation: 

CypoJPiCOOlljg  lbO  +  8  KllCOa C3H,-()1P(C00K)3  + 
3  C(P  T  4  ipi ) 


The  solution  loses  its  mild  carbonation  ux)on  standing  and 
should,  for  this  reason,  be  freshly  prepared. 

In  the  old  neutral  mixture  fresh  lemon  juice  was  used 
instead  of  the  citric  acid,  making  a  ])rei)aration  that  was 
more  agreeable  as  to  flavor  but  less  certain  as  to  strength. 

Potassium  Hydroxide  Solution. — Since  potassium  hy¬ 
droxide  is  only  about  83  ])er  cent  of  total  alkali,  (iO  dm. 
of  KOI  I  are  used  for  1000  cc.  of  a  5  per  cent  solution. 
The  solution  absorbs  Of >2  from  the  air,  forming  KoCOs, 
and  should,  therefore,  be  ke})t  in  tightly  closed  con¬ 
tainers. 

ihis  solution  is  strongly  caustic  and  should  be  greatly 
diluted  before  being  taken  into  the  mouth.  If  necessary, 
it  can  be  liltered  through  glass  wool  or  asliestos.  Filter 
papei  is  attacked  by  the  alkali.  It  should  be  stored  in 


haid-glass  bottles  closed  with  rubber  or  glass  sto])])ers 
which  should  have  a  thin  coating  of  petrolatum  to  jirotect 
the  surfaces  from  the  corrosive  action  of  the  base.  Soft 
glass  is  readily  attacked  by  alkali  solutions,  while  hard 
glass  IS  more  resistant  to  them,  dhiss  stoiijiers  some¬ 
times  become  cemented  into  the  neck  of  the  bottle  so 
that  they  cannot  be  removed. 

Potassium  Iodide  Solution.— Upon  standing,  fids  .solu- 
tion  has  a  (endeney  lo  develop  a  yellowish  eolor  because 
o  the  slow  liberation  of  free  iodine.  Tbe  addition  of  a 


74 


OFFICIAL  PREPARATIONS  OF  PHARMACY 


small  amount  of  sodium  thiosulfate  keeps  the  iodine  con¬ 
verted  to  colorless  sodium  iodide  as  indicated  by  the 
followiufj;  ecpiation: 

L  +  ‘iNa.SoOa  ->  2NaI  +  NaoS.Oe 

The  solution  is  not  quite  a  saturated  product  hut  is  of¬ 
ficially  so  designated  and  provides  a  solution  of  uniform 
concentration  for  dispensing.  It  should  he  preserved  in 
tight,  light-resistant  containers. 

Procaine  Hydrochloride  Solution. — This  solution  is 
hoiled  for  10  minutes  to  ensure  sterility  and  is  then  stored 
aseptically  in  am])ul  glass  containers.  It  is  intended  tor 
jiarenteral  use  and  may  contain  a  small  amount  of  epi¬ 
nephrine  hydrochloride. 

Resorcin  Brown  Solution. — This  preparation  is  a  solu¬ 
tion  of  D  and  C  hrown  No.  1  used  for  coloring  only,  as, 
for  example,  in  mix  vomica  alkaloids  solution. 

Ammoniacal  Silver  Nitrate  Solution.— This  solution  is 
prepared  hy  adding  slowly  a  strong  ammonia  solution  to 
a  solution  of  silver  nitrate  until  all  hut  a  trace  of  the 
hlack  precipitate  of  silver  oxide  which  forms  is  redis¬ 
solved.  The  solution  is  then  filtered.  In  this  reaction 
a  silver  ammonia  complex  is  formed  which  is  called  silver 
diammino  nitrate  as  indicated  hy  the  following  equation; 

AgN03  ^  2NH3  ^  Ag(NH3)3N03 

Soda  and  Mint  Solution.— This  is  simple  solution  of 
sodium  hicarhonate  with  an  ammonia-like  odor  and  a 
mint-like  taste.  In  the  mixing  of  the  ingredients  some 
of  the  volatile  oils  in  the  spearmint  water  and  the  aro¬ 
matic  spirit  of  ammonia  may  he  thrown  out  of  solution 
hy  the  soda,  resulting  in  a  turhid  liquid.  Talc  may  he 
added  before  filtering  to  aid  in  clarifying  it. 

Sodium  Arsenate  Solution.— Inasmuch  as  sodium  ar¬ 
senate,  Na.HAsO,  may  contain  varying  proportions  ol 
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water  of  crystallization,  the  xNational  Forniiilary  stipu¬ 
lates  that  tlie  exsiccated  sodium  arsenate  l)e  dried  to  con¬ 
stant  weight  at  150°.  This  drying  is  done  to  ensure  a 
solution  of  accurate  strengtli.  This,  and  all  other  aisenic 
solutions,  should  he  regarded  as  being  extremely  potent. 

Compound  Sodium  Borate  Solution.  —The  effervescence 
that  occurs  in  tlie  prejuiration  of  this  solution  indicates 
tlie  action  of  an  acid  upon  a  carbonate.  There  seems  to 
be  some  uncertainty  concerning  the  cliemistry  involved  in 
making  this  })roduct.  Tlie  simplest  explanation  is  as  fol¬ 
lows: 


(1)  Na..B,()-10  H.,()  +  2  CJlslOHlg  ^  2  NaBO..  i  C3H5BO3 

+  3  hV) 

(2)  2031131103  +  6H3O  0,115(011)3  +  2H3B()3 

(3)  21131103  +  2NaHC03  2  NaBO,  +  2  00,  }  411,0 


The  glyceryl  orthoborate  breaks  down  in  the  presence  of 
water  to  form  glycerin  and  boric  acid.  The  latter  in 
turn  reacts  with  the  bicarbonate  to  form  sodium  meta¬ 
borate,  carbon  dioxide,  and  water.  This  is  not  likely  the 
whole  chemical  story,  but  it  .shows  how  the  effervescence 
may  be  brought  about. 

The  solution  is  referred  to  as  a  “minor  antiseptic” 
and  is  popular  as  a  gargle. 

Sodium  Citrate  Solution.— This  solution  is  comi)arable 
to  the  ])otassium  citrate  solution  described  exce})t  that 
it  contains  a  lower  concentration  of  the  citrate.  See  po¬ 
tassium  citrate  solution  for  chemical  reactions  and  other 
details. 


Diluted  Sodium  Hypochlorite  Solution.— This  solution 
IS  pre|>ared  l)y  diluting  the  stronger  sodium  hvpochlorite 
solution  witli  5  volumes  of  distilled  water.'  small 
amount  of  a  iier  eenl  solution  of  sodium  hiearhouate 
added  for  th<.  purpose  of  redueing  the  hasieitv  of  the 
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rmishod  i)roduct  wliioli,  as  a  surgical  dressing,  must  be 

only  faintly  alkaline.  The  reaction  is  indicated  in  the 

«  % 

following  eciuation: 


NaOlI  +  NallCOg  Na.COg  +  II/) 


The  product  is  assayed  for  the  ayailahle  Cl  winch  is 
liberated  from  the  loosely  combined  XaOCl.  Eacli  mole¬ 
cule  of  XaOCl  is  ca])able  of  liberating  one  atom  of  nascent 
oxygen  whicli,  in  turn,  sliould  liberate  two  atoms  ot 
chlorine.  It  is  an  unstable  solution  and  should  be  care¬ 
fully  packaged  and  ])rotected  from  the  light. 

Sodium  Phosphate  Solution. — The  components  are 
digested  on  a  water  bath  until  a  solution  is  effected,  which 
may  then  be  filtered  and  made  up  to  yolume.  The  exsic¬ 
cated  salt  assures  a  more  neai'ly  uniform  product  than  the 
crystalline  salt  would  yield  because  of  the  yariable 
amounts  of  water  of  crystallization  in  the  uneftloresced 
crystals,  although  either  form  is  permitted,  (rlycerin 
and  citric  acid  iiuproye  the  palatability  of  the  solution. 
Tt  is  thought  that  the  sodium  phosidiate  and  the  citric 
acid  react  to  form  sodium  acid  citrate  and  sodium  acid 
])hosphate,  but  no  equation  is  offered  for  such  a  reaction. 
Tt  should  be  kept  in  tightly  closed  containers  in  a  moder¬ 
ately  warm  place. 


Chapter  IV 

INJECTIONS  AND  AMPULS 

Injections  and  ampuls  are  solutions  or  suspensions 
Avliicli  are  intended,  with  few  exceptions,  for  parenteral 
administration. 

The  term  parenteral  is  a  general  one  which  is  used  to 
include  those  medicinals  that  are  intended  tor  hy})0- 
derniic,  suhcutaneous,  intramuscular,  or  intravenous  use. 
For  this  reason  jiarenteral  i)reparations  must  not  only 
he  sterile,  hut  also  jjerfectly  clear,  in  the  case  of  solutions, 
and  in  all  instances  they  must  he  free  from  irritating  sub¬ 
stances.  When  irritating  solvents  such  as  alcohol,  gly¬ 
cerin,  and  acids  are  needed  to  effect  a  solution,  they 
should  he  used  in  minimum  amounts  only.  This  should 
apply  also  to  the  use  of  preservatives  such  as  cresol, 
phenol,  and  others  which  may  he  added. 

The  simpler  injections  such  as  normal  saline  solution 
and  othei-s,  though  not  classed  as  parenteral  liipiids,  are 
an  efficient  and  a  speedy  means  of  supplying  li([uids  to 
the  body  in  cases  of  dehydration.  The  loss  of  ions  or 
salts  so  necessary  for  the  proper  buffering  of  the  blood 
and  tissues  may  he  quickly  reiilenished  by  this  mode  of 
administration. 

1  he  pieparation  of  parenteral  products  re({uires  ex¬ 
treme  care  and  considerable  skill.  They  are,  therefore, 
not  pre])ared  by  ])harmacists  in  general  practice  but  by 
manufacturers  who  have  both  the  equipment  and  the 
trained  ])ersonnel  needed  to  do  the  particular  work 
needed  tor  iireiiaring  injections  and  ampul  solutions. 
However,  pharmacists  in  the  larger  hospitals  prepare  a 
\ery  large  share  of  the  parenteral  solutions  which  are 
used.  There  are  also  a  numlier  of  pharmacists,  who,  in 
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rendering  a  tlioroiiglily  })rot‘essional  service,  are  i)repare(l 
to  make  np  ]iarenteral  solutions  n])on  tlie  order  of  physi¬ 
cians. 

For  all  intents  and  i)nrposes  the  terms  “injections” 
and  “ampuls”  are  synonymous.  Injections  refer  to  the 
liquid  to  he  used  parenterally  witliont  specific  reference 
to  the  container.  The  term  am])ul,  strictly  speaking,  is  a 
container,  l)ut  ampuls  are  commonly  thought  of  as  medic¬ 
aments  for  parenteral  use,  and  this  use  of  the  term  is 
perha})S  the  moi'e  familiar  of  the  two.  Ampuls  may  he 
used  in  ways  other  than  ])arenterally.  For  example, 
iodine  ampuls,  N.  F.,  when  needed,  are  hroken  and  the 
contents  used  externally.  Ampuls  of  amyl  nitrite,  com¬ 
monly  called  amyl  nitrite  pearls,  though  not  official,  have 
been  known  for  a  long  time;  they  are  made  of  thin  glass. 
When  needed,  the  ampul  is  crushed  in  a  cloth  and  the 
vapor  of  the  amyl  nitrite  administered  hy  inhalation. 
Silver  nitrate  solution,  intended  for  instillation  in  the 
eyes,  is  available  in  wax  ampuls.  Injections,  on  the  other 
hand,  are  administered  only  hy  injection,  which  means 


])arenterally. 

Injections  and  ampuls  are  comparatively  new  in  the 
family  of  official  iirejiarations.  Seven  ampuls  were  first 
made  official  in  National  Formulary  V.  The  number  was 
increased  in  National  Formulary  VI  to  28  hut  reduced  to 
18  in  National  Formulary  VII  because  the  United  States 
Pharmacopoeia  XII  introduced  25  injections,  several  of 
which  were  formerly  official  as  ampuls.  At  present  there 
are  42  injections  official  in  the  U.  S.  P.  XIII  and  23  am¬ 
puls  in  tiie  N.  F.  VIll,  making  a  total  of  65  jiarenteral 
products.  These  figures  indicate  a  rapid  growth  in  the 
popularity  of  this  form  of  medication.  Ampuls  cred¬ 
ited  to  Limousin,  a  French  jiharmacist,  who  in  1886  fiu 
preserved  sterile  iiroducts  in  sealed  glass  tidies  Ihe 
present-day  ampul  was  evolved  from  this  early  idea  and 


IN.IECTIONS  AND  AMPULS 


79 


])ecaine  popular  in  medical  practice,  although  not  of¬ 
ficially  accepted  in  this  country  until  about  foui  decades 
after  its  inception. 


Vehicles  for  Injections  and  Ampuls 

Inasmuch  as  parenteral  i)reparations  are  largely  aque¬ 
ous  solutions,  water  for  injection,  U.  S.  P.  XIII,  is  the 
vehicle  which  is  most  commonly  used  to  prepare  them. 
Other  suitable  vehicles  are  isotonic  sodium  chloride  solu¬ 
tion  and  Jliiujer^s  solution,  also  official  in  the  U.  S.  P. 
XIII.  All  acpieous  vehicles  which  are  used  in  preparing 
parenteral  solutions  must  meet  the  pyrogen  test  of  the 
Pharmacoi)oeia  which  is  the  same  as  that  of  the  National 
Formulary. 

The  vehicles  for  parenteral  solutions  and  suspensions 
are  sometimes  nouaqueous.  Chief  among  the  nonaciueous 
vehicles  are  the  fatty  oils  which  should  remain  clear  at 
10°  and  be  practically  without  odor,  taste,  or  free  fatty 
acids.  Free  fatty  acids  are  irritating,  but  if  any  is 
needed  as  a  component  of  such  a  solution,  oleic  acid 
should  be  used.  Furthermore,  oils  used  for  parenteral 
vehicles  should  l)e  free  from  mineral  oil,  as  tested  for 
undei*  expressed  almond  oil,  U.  S.  P.,  and  meet  certain 
re([uirements  with  i-egard  to  saponification  value  and 
iodine  value  as  suggested  on  ])age  064  of  the  U.  S.  Pliai-- 

maco{)oeia  XII I  and  page  68 <  of  the  National  Formularv 
VIII. 


Other  vehicles,  nonaqueous  or  otherwise,  should  be 

nontoxic  and  free  from  precipitates,  cloudiness,  or  tur- 
biditv. 

AMPULS 

Tlie  W(,nl  iuiiiml  is  derive, 1  from  tlie  Latin  ampulla, 
Wliicli  means  a  vase  or  tiask,  and  apjjlies  to  sealed  glass 
\essels,  nsnally  varying  in  ea|iaeitv  from  0.5  cc  to  1000 
CO.  In  tliis  country  the  hottle-sliaped  ampul  is  the  one 
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Fii;.  5. — Ampuls,  shapes  and  relative  sizes.  (Courtesy  Lli  Lilly  &  Coinpau\.) 
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most  often  jireferred  (Fig.  o).  However,  anijinls  have 
ap2)eare(l  in  a  variety  of  sliajies  and  forms  in  times  jiast. 
Tlie  sim])le  tube,  which  may  lie  sealed  at  lioth  ends,  is 
said  to  he  a  jiojndar  slia^ie  for  ainjiids  in  France  and 
Italy.  These  so-called  donhle-necked  amjinls  are  iisefnl 
for  viscous  liquids  in  that  they  can  he  filled  hy  suction. 

Mention  has  been  made  of  the  fact  that  ampuls  may 
he  made  of  thin  glass  and  of  wax.  However,  anii)uls  are, 
as  a  rule,  made  of  glass  of  a  special  quality  and  suf¬ 
ficiently  hard  to  he  jiractically  insoluble  in  water.  Tliere 
are  four  tyjies  of  glass  ('ontainers  for  anqnil  solutions  and 
injections.  These  are  described  in  detail  on  jiages  699 
to  703  of  the  National  Formulary  AHII  and  jiages  630  to 
634  of  the  F.  S.  Pharmacopoeia  XIII  and  the  information 
will  not  he  re])eated  here.  As  the  tests  indicate,  most 
glass  when  boiled  in  water  is  sufficiently  soluble  to  iiujiart 
alkalinity  to  the  water.  Ampul  glass  must  he  sufficiently 
hard  to  exhibit  a  minimum  of  soluhilitv  and  alkalinity. 
For  those  solutions  which  are  sensitive  to  light,  either 
light-resistant  glass  must  he  used  or  the  finished  jiroduct 

must  he  packaged  in  cartons  that  will  i)rotect  it  ade¬ 
quately. 


AVlnle  imrenteral  li(|ui<ls  are  jM'epared  largely  for 
single-dose  medication,  many  others  are  prepared  as  mul¬ 
tiple-dose  padcages.  For  these  i)ackages  a  rnliher-capped 
vial  IS  snhstituted  for  the  usual  am]iul.  The  caps  are 
made  of  good  ruhher,  and  when  a  dose  of  the  liipiid  is 
needed  the  needle  of  the  syringe  is  iiushed  through  the 
cap  and  the  desired  <|uantity  of  liipiid  pulled  up  into  the 
syringe  When  the  needle  is  withdrawn,  the  hole  in  the 
cap  automatically  closes,  if  done  asepticallv,  there  is 

thA  ial'  '  ""  '  ''""‘‘""'''‘'fn'S  the  contents  of 

Parenteral  medicaments  are,  as  a  rule,  solutions  or 
uspensions,  hut  the  contents  of  ampuls  are  sometimes 
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dry  powders  wliieli  are  intended  to  lie  dissolved  in  a  snit- 
al)le  medinm  before  lieing  administered.  Arsplienamine, 
U.  S.  P.,  is  an  example  of  a  ]:)owder  wliicli  is  packaged 
in  varying  amounts  in  anipnls. 

Preparation  of  Parenteral  Liquids 

The  preparation  of  jiarenteral  licinids,  whether  aque¬ 
ous  or  nonaqueous,  require  undue  care  in  every  step  of 
the  procedure  to  jirevent  contamination.  This  is  made 
possilile  by  keeping  tlie  liiiuids  covered  as  much  as  pos¬ 
sible  and  all  the  utensils  protected.  If  either  becomes 
contaminated,  they  should  be  promptly  resterilized  if 
possilde.  In  the  case  of  certain  contaminated  or  unused 
portions  of  liquids,  it  may  be  advisable  to  discard  them, 
^loreover,  all  operations  should  be  carried  out  in  a  looin 
specially  designed  for  this  work,  where  there  will  be  a 
minimum  of  dust  and  otlier  forms  of  contamination  in 

the  air. 

As  soon  as  parenteral  licpiids  are  transferred  to  am¬ 
puls  or  other  suitable  containers  the  containers  should  be 
sealed  and  the  batch  sterilized,  jireferably  in  one  working 
(lav.  AVhere  a  batch  is  more  than  can  be  processed  in 
one  (lay,  it  may  be  divided  and  put  in  containers,  eacdi 
bolding  the  cpiantity  that  can  be  taken  care  of  in  a  day, 
and  refrigerated  at  a  tenqierature  that  will  prevent  de¬ 
terioration  or  the  growth  of  liacteria. 

Ikirenteral  susiiensions  should  lie  made  to  pass  through 

a  2()0-niesh,  or  liner,  sieve.  This  may 

essing  of  the  material  through  a  colloid  null  or  one  o 

a  similar  type. 

Filling  Ampuls 

l-aronl.ral  li-i-ias  an-  aanu..i.t,n-ea  l.y  a  l,yi,oaenme 
svi-inse  aral  are  usually  rvitliarawn  troni  tlie  auipul  > 
siietiou  after  removing  tlie  tip  and  inserting  ui  ne 
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into  the  liquid.  A  small  tile  is  enclosed  in  the  carton  of 
each  ami^nl.  To  open  the  anqnil  a  small  sci'atch  is  made 
across  the  neck  of  the  ampul.  The  tip  of  the  ami^ul  can 
then  be  broken  off  easily,  usually  with  a  smooth  fracture. 
It  is  hardly  possible  to  withdraw  the  total  amount  of 
liquid  in  the  ampul.  Therefore,  in  filling  the  ami)uls  a 
slight  excess  of  the  labeled  amount  of  liquid  is  added. 
This  makes  it  easy  to  withdraw  the  volume  indicated. 
An  excess  of  about  10  per  cent  should  be  adeciuate  for 
small  ami)uls,  and  a  much  smaller  percentage  should  suf¬ 
fice  for  the  larger  ones.  In  the  National  Formulary  VI F, 
l)age  dl,  there  is  to  be  found  a  table  whicli  gives  “excess 


volumes”  for  both  mobile  and  viscous  solutions  for  doses 
ranging  from  0.5  cc.  to  100  cc. 

Anqiuls  may  be  filled  by  vacuum,  hy  ])ressure,  or  by 
gravity  flow.  While  ampuls  can  be  filled  successfullv 
by  vacuum,  there  are  objections  to  the  method.  The  use 
of  pressure  for  filling  am])uls  is  hardly  necessary  inas¬ 
much  as  gi’avity  flow  is,  in  general,  a  satisfactoi'v  proce¬ 
dure. 


1  he  filling  of  am])uls  is  largely  a  hand  o])eration,  al¬ 
though  there  are  now  available  automatic  ampul-filling 
devices.  The  ])arenteral  licjuid  is  placed  in  a  sterile 
burette,  to  the  lower  tip  of  which  a  hypodermic  needle 
or  suitable  cannula  is  attached  by  means  of  a  rubber  tub¬ 
ing.  An  ampul  is  filled  by  slijiping  the  neck  of  it  up  over 
the  needle  and  by  means  of  a  stojicock  allowing  a  meas¬ 
ured  volume  of  the  liquid  to  empty  into  it.  The  use  of 
the  graduated  burette  permits  the  operator  to  admit  a 
ui^easured  amount  of  liquid  into  each  ampul.  In  the  case 
ot  VISCOUS  liquids  it  may  be  necessary  to  use  a  large 
giaduated,  veterinary  syringe,  where  pressure  can  be 
applied  to  siieed  the  flow. 

Tlie  fill., I  an.|,uls  may  be  seale.l  l,y  placing  the  tip  in 
ot  a  snitable  tlaine.  In  large-scale  iirodncUon, 
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aiu])uls  are  sealed  by  being  placed  in  a  carrier  wliicli 
takes  them  between  two  hot  blow  Haines  pointed  at  each 
other.  The  tip  of  the  ampuls  are  instantly  fused  and 
sealed.  They  are  then  inspected  and  prepared  for  sterili¬ 
zation,  unless  the  liquids  are  self-sterilizing  or  would 
deteriorate  upon  the  application  of  heat.  To  minimize 
the  deterioration  of  certain  readily  decomposable  mate¬ 
rials,  ampuls  are  sometimes  tilled  with  inert  gases  such 
as  N2  or  CO2  before  being  sealed.  This  should  lessen  any 
oxidative  processes. 

Parenteral  suspensions  sometimes  require  filling  equip¬ 
ment  provided  with  stirring  devices.  This  is  needed  to 
assure  a  thoroughly  uniform  suspension  of  the  active  in¬ 
gredients  in  the  liquid. 

It  is  known  that  some  chemical  solutions  tend  to  steri¬ 
lize  themselves  upon  standing.  Solutions  of  chemicals 
and  biologicals  that  are  not  self-sterilizing  or  that  (le- 
teriorate  under  the  intluence  of  heat  may  be  made  steiile 
by  adding  bacteriostatic  agents  and  tiltering  them 
through  sterile,  clay,  candle  filters.  These  solutions  nia\ 
then  be  used  to  fill  ampuls  in  the  usual  manner. 


Sterilization  of  Ampuls 

One  of  the  i-equireinents  of  parenteral  solutions  is  that 
thev  he  sterile.  Each  injection  and  ampul  monograi)h 
specifics  the  process  by  rvliich  the  solutions  or  suspen¬ 
sions  may  be  sterili/.ed.  The  ollicial  ,«t«ili>^atK'n 
esses  are  described  on  pages  bi)2  to  ()llb  of  ' 

Xlir  and  in  the  N.  E.  V.I11  on  pages  to  /o.)  they 
are  designated  as  proco.sses  A,  15,  C,  1>,  E,  h.  am  ..  ^ 

is  not  necessary  to  repeat  these  processes  in  deta  1  m 
this  discussion,  except  to  indicate  the  method  ot  steriliza- 

tion. 


Process  A 
Process  B 


Direct  flame 
Dry  heat 


85 


Proeesy 

C 
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Steam  under  pressure  (heating  in  an  autoclave) 

Process 

I) 

Moist  heat  at  100“ 

Process 

E 

1.  Free-tlowing  steam 

2.  Boiling  water 

Fractional  moist-heat  sterilization  at  low  temperat 

Process 

F 

( Inspissation) 

Bacteriological  filtration 

Process 

U 

Oil  hatli 

Not  all  aiH])ul  solutions  and  injections  can  be  sterilized 
by  tlie  same  ])rocess;  tberefore,  as  lias  been  stated,  the 
monog-ra])li  sug.^vsts  tlie  jirocess  most  suitable  for  the 
liquid  in  question.  Tt  is  imjiortant  that  the  filled  anqnils, 
or  other  containers,  be  sterilized  soon  after  they  have 
been  sealed.  Tf  immediate  sterilization  is  not  possible, 
the  lot  should  be  ])ro])erly  refrigerated,  preferably  not 
longer  than  three  days,  until  they  can  be  jirocessed. 

Even  after  ampul  solutions  and  injections  have  been 
carefully  ])re])ared,  put  into  ampuls,  sealed,  and  steri¬ 
lized,  sterility  tests  need  to  be  run  on  them.  This  is  usu¬ 
ally  done  by  taking  a  number  of  ampuls  from  each  lot 
and  enqityino-  the  contents  of  each  into  a  broth  tube, 
according-  to  the  jirescribed  techniiiues.  The  tubes  are 
then  incubated  and  examined  after  several  days  for 
growths.  The  ap])earance  of  growths  of  any  kind' in  the 
broEi  tubes  indicates  contamination,  in  which  case  the 
lot  is  rejected.  All  injections  and  ampul  solutions  must 
be  al)solutely  fi-ee  fi-om  contamination. 


Clarity  of  Parenteral  Solutions 

yiicli  lias  been  said  about  the  daritv  of  parenteral 
soliitioiis,  wbicb  sliould  be  substantially  free  from  anv 
turbidity  or  uiidissolved  |iartieles.  At  least  sueli  iiiate- 
rud  sliould  not  be  deteeted  easily  witliout  tlie  aid  of  some 
lorn,  of  maf.uiHealiou  aRaiiist  baeks-rouiids  of  blaek  and 

r,.  udensitv"  inav  be  o'ottpTi 

oiii  a  -wa  t,  insido-frosted,  incandescent  lanqCfi-om 
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fluorescent  lamps,  or  from  eciuivaleiit  sources  of  light. 
The  intensity  of  the  light  may  he  measured  with  a  light 
meter.  Details  for  determining  the  clarity  of  jmrenteral 
solutions  is  given  in  the  National  Formulary  VIII,  j)ages 
694  to  695,  and  on  page  628  of  the  U.  S.  Pharmaco])oeia 
XIJl. 

As  with  many  other  li(piid  pharmaceuticals,  ])arenteral 
solutions  seem,  in  many  cases,  to  develoj)  sediments  u})on 
aging.  It  is  not  always  easy  to  know  their  origin,  l)ut 
the  form  of  administration  of  i)arenteral  solutions  makes 
it  im])erative  that  they  he  ahsolutely  free  of  visil)le  ])ai‘- 
ticles,  whether  floating  or  sedimentai'y. 


Addition  of  Preservatives 

It  is  customary  to  add  preservatives  to  certain  of  the 
parenteral  solutions  or  suspensions  as  a  means  of  in¬ 
creasing  their  permanency  and  usefulness.  However, 
such  substances  should,  in  the  amounts  added,  he  non¬ 
toxic  and  harmless.  This  means  that  they  should  not 
inteifeie  with  the  therapeutic  effects  of  the  25reparations 
01  V  ith  the  tests  and  assays  for  them.  Sjiecial  care 
should  be  used  in  adding  preservatives  and  bacteriostatic 
agents  if  the  iiarenteral  liquid  is  intended  to  he  given  in 
large  doses  such  as  5  cc.  or  more.  AVhile  the  per  cent 
of  the  added  sidistance  might  lie  small,  tlie  total  amount 
miglit  hecome  significant  if  large  doses  are  required. 

If  l)acteriostatic  agents  are  added  to  parenteral  liquids, 
they  must  he  used  in  concentrations  sufficiently  stroim  to 
prevent  the  growth  of  all  bacterial  organisms.  More¬ 
over,  the  addition  of  bacteriostatic  agents  to  parenteral 
products  does  not  e.xeiiipt  them  from  being  prepared  and 
led  according  to  the  procedures  of  aseptic  technique, 

L7h’  «««■  tliey  are  put  into  ampuls.  Un- 

e.s  otherwise  i  irected  in  the  monograph,  all  parenteral 
.reparations  which  appear  in  multiple-dose  kntai^r 
a.e  requireil  to  have  bacteriostatic  agents  added  to  them'. 
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Soinetiines  substances  mIi'icIi  are  not  stipulated  in  the 
monographs  are  added  for  piir})oses  of  making  the  paren¬ 
teral  ])roducts  more  ])ermanent.  In  such  instances  the 
name  and  quantity  of  the  sidistance  or  substances  must 
lie  stated  on  the  label. 


Labeling  Parenteral  Preparations 

Much  attention  is  given  to  the  labeling  of  the  contain¬ 
ers  of  all  parenteral  ])reparations,  A  container  is  of- 
hcially  described  as  “the  device  which  holds  the  drug 
and  which  is  or  may  be  in  direct  contact  with  the  drug. 
The  closure  of  the  container  is  part  of  the  container.” 
(U,  8.  P.  XI II,  page  4,  and  X.  P.  VIII,  page  6.) 

The  strength  of  a  ])arenteral  solution  should  appear 
on  the  label  expressed  in  percentage  or  amount  per  unit 
volume.  If  an  aipieous  vehicle  other  than  water  foi 
injection,  U.  8.  lb,  has  been  used,  it  must  lie  clearly  in¬ 
dicated  on  the  label  either  by  name  or  by  its  composition. 

If  a  nonaqiieous  vehicle  has  been  used,  its  name  and 
coiiqiosition  should  appear  on  the  outside  of  the  container 
of  one  or  more  of  the  ampuls. 

Idle  lot  nunilier  of  the  manufacturer  should  aiipear  on 

each  container. 

Those  pai-eiiteral  li.iuids  iateiided  for  veterinary  use 
should  be  so  labeled. 

Packaging  and  Storage 

Parenteral  solutions  are,  as  a  rule,  l.aekageil  in  hermet¬ 
ic.  Ilv  sealed  single-ilose  or  multiple-dose  ampuls  or  nh- 
ically  sealed,  sii^  pn.tected  troni 

her-capped  coiitaineis.  1  hey  sm  iiia  i  i 

the  light  and  stored,  in  most  instances,  . 

to  lie  storeil  at  temperatiires  below  20  ,  and  in  tnc 

of  insulin  injection,  below  15  . 
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English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Aminopliylline  Injection 

Injeciio  A  minophyllinae 

A  .sterile,  aqueous  solution  containing 
about  78  per  cent  of  the  labeleil 

[)liyHine  Etliylenedia-  amount  of  amiiiopliylliiie  (DU  mg. 

mine  Injection,  U.  S.  P.  of  etliylenediamine  may  be  added 


Nil) 

for  each  1  Gm.  of  aminopliylline 
for  the  purpose  of  stabilization) 

Antimony  Sodium  Thioglycollate  In¬ 
jection 

Injectio  Antimonii  Sodii  Thio- 
glycollatis 

A  sterile,  aqueous  solution  containing 
about  3(1.85  per  cent  of  the  labeled 
amount  of  antimony  sodium  thio¬ 
glycollate  (sodium  citrate,  I  per 
cent,  and  thioglycollic  acid,  O.I  per 
cent,  may  be  added  as  iireserva- 
tives) 

Bismuth  Potassium  Tartrate  Injec¬ 
tion 

Injectio  Bismuthi  Potassii  Tar- 
trot  is 

A  sterile,  aqueous  solution  or  a  sterile 
suspension  in  oil  containing  about 
(11.5  per  cent  of  the  labeled  amount 
of  bismuth  pota.ssium  tartrate 

Bismuth  Subsalicylate  Injection 
Injectio  Bismnthi  Siihsalioylatis 

A  sterile  suspension  in  oil  of  about 
57.5  per  cent  of  bismutli  subsalicy¬ 
late 

Caffeine  and  Sodium  Benzoate  In¬ 
jection 

Injectio  Caffeime  et  Sodii  Ben- 
zoatis 

A  sterile,  aqueous  solution  which  con¬ 
tains  about  48.5  per  cent  of  an¬ 
hydrous  caffeine  and  about  51.5  per 
cent  of  sodium  benzoate 

Calcium  Cluconate  Injection 

Injectio  Calcii  Gluconatis 

A  sterile,  aqueous  solution  containing 
about  100  per  cent  of  the  labeled 
amount  of  calcium  gluconate 

A  sterile,  aqueous  solution  containing 

about  ion  T1AV 


..M,  eoni  oi  tne  labeled 

amount  of  carbachol 

Dextro.se  and  Sodium  Chloride  In¬ 
jection 

Injectio  Dextrosi  et  Sodii  Chlo- 
ridi 

A  sterile,  aqueous  .solution  containing 
about  100  per  cent  of  the  labeled 
amount  of  dextrose  and  of  sodium 
chloride 

Dextrose  Injection 

Injectio  Dextrosi 

A  sterile,  aqueous  solution  contain¬ 
ing  about  100  per  cent  of  the 
nniount  cf  d^xtroso 

Diethylstilbestrol  Injection 

Injectio  Diethylstilbestrolis 

A  sterile  solution  of  diethvlstilbes- 
trol  in  oil  or  other  suitable  .solvent 
containing  about  100  per  cent  of 
tlie  labeled  amount  of  the  druir 
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English  Title 

Latin  Title 
( Synonym) 

Definition 

or 

Description 

Digitalis  Injection 

Injectio  Digitalis 

A  sterile,  aqueous  solution  of  the 
therapeutically  desirable  and  cardio¬ 
active  constituents  of  digitalis  (its 
potency,  in  terms  of  U.  S.  P.  digi¬ 
talis  units,  should  be  indicated  on 
the  label) 

Digitoxin  Injection 

Injectio  Digitoxini 

A  sterile  solution  of  digitoxin  in  40 
to  50  per  cent  alcohol ;  the  solution 
may  also  contain  glycerin 

Digoxin  Injection 

Injectio  Digoxmi 

A  sterile  solution  of  digoxin  in  70 
per  cent  alcohol 

Emetine  Hydrochloride  Injection 
Injectio  Emetinae  EydrocMoridi 

A  sterile,  aqueous  solution  containing 
about  89  per  cent  of  the  labeled 
amount  of  emetine  hydrochloride 
(the  solution  should  be  adjusted  to 
a  pH  of  about  3.5) 

Epinephrine  Injection 

In ject io  E pinephrinae 

( Epinephrine  Hydrochloride 
Injection,  U.S.P.  XII) 

An  aqueous,  sterile,  acidulous  solution 

of  epinephrine,  whose  potency  is 
given  in  terms  of  its  U.  >8.  P.  epi¬ 
nephrine  reference  standard  equiva¬ 
lent 

Ergonovine  Maleate  Injection 

Injectio  Ergonovinae  Maleatis 

An  aqueous,  sterile  solution  contain¬ 
ing  about  100  per  cent  of  the 
labeled  amount  of  ergonovine  male¬ 
ate 

Histamine  Phosphate  Injection 
Injectio  Ilistaminae  Phosphatis 
(Histamine  Phosphate  Solu¬ 
tion;  Histamine  Acid 
Phosphate  Injection) 

.\n  aqueous,  slightly  acidulous  sterile 
solution  containing  about  0.1  per 
cent  of  histamine  phosphate 

Insulin  Injection 

Injectio  InsuUni 

(Insulin;  Insulin  Hydrochlo¬ 
ride) 

An  acidified,  colorless,  or  nearly  coloi- 
le.ss,  aqueous,  sterile  solution  of  the 
active  principle  of  the  pancreas,  so 
standardized  that  each  cc.  contains 
40,  SO,  or  100  U.  R.  P.  insulin  units; 
the  solution  shouhl  have  a  pH  of 
about  3 

Protamine  Zinc-Insulin  Injection 
Injectio  Zinco-Insiilini  Protam- 
inati 

A  buffered,  aqueous,  white,  or  nearly 
white  sterile  suspension  of  insulin, 
yinc  chloride,  and  protamine  so  pie- 
uared  that  each  cc.  provides  either 
40  or  80  U.  S.  P-  insulin  units. 
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English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

lodopyraeet  Injection 

Inject  10  lodopyraceti 

An  aqueous,  clear  and  nearly  color¬ 
less,  neutral,  sterile  solution  con¬ 
taining,  in  each  100  cc.,  about  35 
Um.  of  iodopyracet,  a  complex  or¬ 
ganic  compound  of  iodine 

I.anatoside  G  Injection 

Injeetio  Lanntosidi  0 

A  sterile,  water-alcohol  solution  of 
lanatoside  C  containing  about  10 
j)er  cent  by  volume  of  alcoliol ; 
glycerin  may  also  be  present 

Liver  Injection 

Injeetio  Ilepati.'i 

(Inver  Extract  for  Paren¬ 
teral  Use) 

An  aqueous,  sterile  solution  of  that 
‘‘thermostable  fraction  of  mam¬ 
malian  livers  which  increases  the 
number  of  red  blood  corpuscles  in 
the  blood  of  persons  affected  with 
pernicious  anemia  ” ;  it  contains 
not  more  than  15  U.  S.  P.  units  in 
each  cc. 

Menadione  Sodium  Bisulfite  Injec¬ 
tion 

Injeetio  Memulioni  Sodii  Bisul- 

fit  is 

An  aqueous,  sterile,  solution  contain¬ 
ing  about  52  per  cent  of  the  labeled 
amount  of  menadione  sodium  bi¬ 
sulfite;  it  is  a  synthetic  compound 
having  vitamin  K  activity 

Mercurophylline  Injection 

Injeetio  M erenirophyllinoe 

A  clear,  faintly  yellow,  odorless  ster¬ 
ile,  aqueous  solution  of  a  complex 
organic  mercury  compound  and  the¬ 
ophylline  in  about  equal  molecular 
proportions;  the  solution  has  a  pH 
of  about  8  to  9 

Mersalyl  and  Theophylline  Injection 
Injeetio  Mersalylis  ct  Theophyl- 
linae 

An  aqueous,  sterile,  slightly  alkaline 
solution  of  2  parts  liy  weight  of 
mersalyl  and  1  part  by  weight  of 
theophylline 

Methacholine  Chloride  Injection 
Injeetio  Methaeholinae  Chloridi 

A  sterile,  acjueous  solution  containing 
about  100  per  cent  of  the  labeled 
amount  of  methacholine  chloride 

Morphine  Injection 

Injeetio  Morphinae 

A  sterile,  aqueous  solution  containing 
aliout  100  per  cent  of  tlie  labeled 
amount  of  a  suitable  morphine  salt ; 
the  name  of  the  salt  used  must  ap¬ 
pear  on  tlie  label;  any  preservative 
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English  Title 

Latin  Title 
( Synonym  ) 

Definition 

or 

Description 

Neostigmine  Methylsulfate  Injection  A  sterile,  aqueous  solution  containing 


Injectio  Neostigminae  Methyl- 
snlfatis 

about  100  per  cent  of  the  labeled 
amount  of  neostigmine  methylsul¬ 
fate 

Nicotinamide  Injection 

I njectio  Nicotina  in  idi 

A  sterile,  aqueous  solution  containing 
about  105  per  cent  of  the  labeled 
amount  of  nicotinamide 

Ouabain  Injection 

Injectio  Ouahaini 

A  sterile,  aqueous  solution  containing, 
in  each  cc.,  the  labeled  amount  of 
oual)ain 

Papaverine  Hydrochloride  Injection 
Injectio  Fapaverinae  Hydrochlo- 
ridi 

A  sterile,  aqueous  solution,  contain¬ 
ing  about  100  per  cent  of  the  la¬ 
beled  amount  of  papaverine  hydro¬ 
chloride 

Parathyroid  Injection 

In jcctio  Paratfiyroidei 

( Parathyroid  Solution,  para¬ 
thyroid  Extract) 

A  sterile,  aqueous  solution  of  the 
water-soluble  principle  or  princi¬ 
ples  of  the  })arathyroid  glands,  each 
c.c.  of  which  has  a  potency  of  not 
less  than  100  U.  S.  P.  parathyroid 
units 

Penicillin  Injection  in  Oil  ami  Wax 
Injectio  PenicilUni  in  Oleo  et 
Cera 

A  sterile  suspension  of  penicillin  cal¬ 
cium  in  a  mixture  of  peanut  oil  or 
sesame  oil  and  white  wax 

Phenolsulfonphthalein  Injection 
Inject io  Phe nolsnJfonphthaleini 

A  sterile,  aqueous  solution  containing 
about  100  ])er  cent  of  tlie  labeled 
amount  of  phenolsulfonphthalein 
which  is  rendered  soluble  with  so¬ 
dium  bicarbonate  or  sodium  hydrox¬ 
ide  in  isotonic  sodium  chloride  solu¬ 
tion 

Picrotoxin  Injection 

Injectio  Picrotoxini 

A  sterile,  isotonic  sodium  chloride 
solution  containing  about  100  per 
cent  of  the  labeled  amount  of  picro¬ 
toxin;  preservatives  such  as  alcohol 
or  chlorobutanol  may  be  added 

Posterior  Pituitary  Injection 

Injectio  Pitmtarii  Posterioris 
(Posterior  Pituitary  Solu¬ 
tion  ;  Pituitary  Solu¬ 
tion) 

A  sterile,  aipieous  solution  of  the 
water-soluble  principle  or  principles 
of  tlie  ])Osterior  lobe  of  the  pitui¬ 
tary  body  of  healtliy  domesticated 
animals 
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English  Title 
Latin  Title 
( Synonym ) 


Definition 

or 

Description 


Quinine  and  Urethane  Injection 
Injectio  Quininae  et  Urethani 
(Quinine  Hydrochloride  and 
Ethvl  Carbamate  In¬ 
jection,  U.  S.  P.  XII) 


A  sterile,  aqueous  solution  containing 
about  100  per  cent  of  a  mixture  of 
quinine  hydrochloride,  2  parts,  and 
urethane,  1  part 


Pibofiavin  Injection  A  stei’ile,  aqueous  solution  containing 

Injectio  Eiboflavini  about  107.5  per  cent  of  riboflavin; 

the  solubility  of  riboflavin  may  be 
increased  by  the  use  of  harmless 
solubilizing  agents  such  as  urea, 
nicotinamide,  and  others 


Sodium  Ascorbate  Injection 
Injectio  Sodii  Ascorhatis 


Sodium  Lactate  Injection 
Injectio  Sodii  Lactatis 


Sodium  Morrhuate  Injection 
Injectio  Sodii  M orrhuatis 


'^ulfobromophthalein  Sodium  Iniec- 
tion 

I  nj  ectio  S  nl  fo  h  ro  moph  thaleini 
Sod  id 

Thiamine  Hydrochloride  Injection 
In  jectio  Thiaminoe  Ilydrochloridi 


A  sterile,  aqueous  solution  of  sodium 
ascorbate  containing  approximately 
105  per  cent  of  the  labeled  amount 
ascorbic  acid  (vitamin  C) 

A  sterile,  aqueous  solution  containing 
approximately  102.5  per  cent  of  the 
labeled  amount  of  sodium  lactate 

A  sterile,  aqueous  solution  containing 
about  100  per  cent  of  the  labeled 
amount  of  sodium  morrhuate ;  suit- 
able  preservatives  may  be  added 

A  colorless,  or  nearly  colorless,  sterile, 
aqueous  solution  containing  about 
100  per  cent  of  the  labeled  amount 
of  sulfobromophthalein  sodium 

A  sterile,  aqueous  solution  containing 
approximately  105  per  cent  of  the 
labeled  amount  of  thiamine  hydro- 
cliloride 
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Ampuls  Official  in  the  National  Formulary  VIII 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Calcium  Chloride  Ampuls 

Ampullae  Calcii  Chloridi 

(Calcium  Chloride  Injection) 

An  aqueous,  sterile  solution  contain¬ 
ing  about  75.5  per  cent  of  the 
labeled  amount  of  calcium  chloride 

Calcium  Levulinate  Ampuls 

Ampullae  Calcii  Levulinatis 
(Calcium  Levulinate  Injec¬ 
tion) 

An  aqueous,  sterile  solution  contain¬ 
ing  about  100  per  cent  of  the  la¬ 
beled  amount  of  calcium  levulinate 

Camphor  Ampuls 

Aminillae  Camphorae 

(  C  a  m  p  h  0  r  Injection  ;  Cam¬ 
phor  in  Oil  Ampuls) 

A  sterile  solution  of  camphor  in  a 
suitable  fixed  oil,  containing  about 
9S  per  cent  of  the  labeled  amount 
of  camphor 

E[)hedrine  Sulfate  Ampuls 

Ampullae  Fphcdnnae  Sulfatis 
(Ephedrine  Sulfate  Injec¬ 
tion) 

An  aqueous,  sterile  solution  contain¬ 
ing  about  7(5.5  per  cent  of  the 
lalieled  amount  of  ephedrine  sulfate 

Green  Ferric  Ammonium  Citrate 
Ampuls 

Ampullae  Ferri  Ammonii  dtratis 
Viridis 

(Green  Ferric  Ammonium 
Citrate  Injection) 


Ferric  Cacodylate  Ampuls 

Ampullae  Fevri  Cacodylatis 

( Ferric  Cacodylate  Injection ; 
Iron  Cacodylate  Am¬ 
puls) 


.11  C4  - - - - 

ing  approximately  15  per  cent  of 
the  labeled  amount  of  green  ferric 
ammonium  citrate  (It  may  contain 
about  0.5  per  cent  of  quinine  and 
urea  hydrochloride  for  its  local 
anesthetic  action) 

in  aqueous,  sterile  solution  contain¬ 

ing  about  43  per  cent  of  the  labeled 
amount  of  ferric  cacodylate 


Iodine  Ampuls 
Ampullae  lodi 

(Iodine  Swabs) 


Magnesium  Sulfate  Ampuls 
Ampullae  Magnesii  Sulfatis 

(Magnesium  Sulfate  Injec¬ 
tion) 


A  hydroalcoholic  solution  containing 
in’  each  100  cc.  about  2  Gm.  of 
iodine  and  about  2.4  Gm.  of  sodium 
iodide  intended  for  external  use 
only  (see  U.  S.  P.  iodine  tincture 

formula) 

An  aqueous,  sterile  solution  contain¬ 
ing  about  49.5  per  cent  of  the 
labeled  amount  of  magnesium  sul¬ 
fate  


Mercuric  Salicylate  Aiu|)uls 

A  mpullae  Ilydrargyri  Saheylan-'^ 
( Mercuric  Salicylate  Injec¬ 
tion  ) 


A  sterile  suspension  of  mercuric  sali- 
cvlate  in  a  suitable  fixed  oil  con- 
laining  about  57  per  cent  of  la 
labeled  amount  of  the  compouml 
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Ampuls  Official  in  the  National  Formulary  Vlll  Cont’u 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Mercuric  Succinimide  Ampuls 

Ampullae  Uydrargyri  Succini- 
midi 

(Mercuric  Succinimide  Injec¬ 
tion) 

An  aqueous,  sterile  solution  contain¬ 
ing  about  50  per  cent  of  the  labeled 
amount  of  mercuric  succinimide 

Methenamine  Ampuls 

Amjnillae  Methenaminae 

{ Ilexamethylenamine  Ampuls; 
Methenamine  Injec¬ 

tion) 

An  acjueous,  sterile  solution  contain¬ 
ing  about  100  per  cent  cf  the 
labeled  amount  of  methenamine 

Procaine  Hydrochloride  Ampuls 
Ampullae  Frocainae  Hydroehlo- 
ridi 

(Procaine  Hydrochloride  In¬ 
jection) 

An  aqueous,  sterile  solution  contain¬ 
ing  about  100  per  cent  of  the  la¬ 
beled  amount  of  procaine  hydro¬ 
chloride 

Quinine  and  Urea  Hydrochloride 

An  aqueous,  sterile  solution  contain- 

Ampuls  ing  about  00  per  cent  of  the  labeled 

Amimllae  Quininae  et  Vreae  amount  of  quinine  and  urea  hydro- 


(Quinine  and  Urea  Hydro¬ 
chloride  Injection) 

Quinine  Dihydrochloride  Ampxds 
Ampullae  Quininae  Dihydro- 
chloridi 

(Quinine  Dihydrochloride  In¬ 
jection) 

An  aqueous,  sterile  solution  contain¬ 
ing  about  81  per  cent  of  the  labeled 
amount  of  quinine  dihydrochloride 

Sodium  Cacodylate  Ampuls 

Ampullae  Sodii  Cacodylatis 
(Sodium  Cacodylate  Injec¬ 
tion) 

An  aqueous,  sterile  solution  contain¬ 
ing  about  74  per  cent  of  the  labeled 
amount  of  sodium  cacodylate 

Sodium  Indigotindisulfonate  Ampuls 
Ampullae  Sodii  IndigotiiulisuT 
fo-imtis 

(Indigo  Carmine  Injection; 
Indigo  Carmine  Am¬ 
puls) 

An  aqueous,  sterile  solution  contain¬ 
ing  about  100  per  cent  of  the  la¬ 
beled  amount  of  sodium  indio'o- 
tindisulfonate  ^ 

Sodium  Iodide  Ampuls 

Ampullae  Sodii  lodidi 

(Sodium  Iodide  Injection) 

An  aqueous,  sterile  solution  contain¬ 
ing  about  100  per  cent  of  the  la- 

I^C'lod  finioiinf-  n-F  n 

bum  Salicylate  Anmnla  i  - 

Ampullae  Sodii  SalicyloHs  contain- 


(Sodium  Salicylate  Injection) 

per  eenr  ot  the  la¬ 
beled  amount  of  sodium  salicylate 
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Ampuls  Official  in  the  National  Fokmulaky  VIII — Cont’d 


English  Title 
Latin  Title 
( Synonym) 


Definition 

or 

Description 


Sodium  Salicylate  and  Iodide  Am¬ 
puls 

Ampullae  Sodii  Salioylatis  et 
lodidi 

(Sodium  Salicylate  and 
Iodide  Injection) 

Sodium  Salicylate  and  Iodide  M  itli 
Colchicine  Ampuls 
Ampullae  Sodii  Salioylatis  et 
lodidi  cum  Colchidna 
(Sodium  Salicylate  and  Io¬ 
dide  with  Colchicine 
Injection) 

Sodium  Thiosulfate  Ampuls 
Ampullae  Sodii  Thiosulf atis 

(Sodium  Hyposulfite  Injec¬ 
tion) 

Stibophen  Ampuls 

Ampullae  Stibopheni 

(Stibophen  Injection) 

Strophanthin  Ampuls 

A  mpullae  Strophanthini 

(Strophanthin  Injection) 


An  aqueous,  sterile  solution  contain¬ 
ing  about  98  per  cent  of  the  labeled 
amounts  of  each  of  sodium  salicy¬ 
late  and  sodium  iodide 


An  aqueous,  sterile  solution  contain¬ 
ing  about  98  per  cent  of  the  la¬ 
beled  amounts  of  each  of  sodium 
salicylate,  sodium  iodide,  and  col¬ 
chicine 


An  a(jueous,  sterile  solution  contain¬ 
ing  about  fil  per  cent  of  the  labeled 
amount  of  sodium  thiosulfate 


An  aqueous,  sterile  solution  contain¬ 
ing  about  13.5  per  cent  of  the  la¬ 
beled  amount  of  stibophen 

An  aqueous,  sterile  solution  of  stro- 
])hanthin ;  the  label  should  state 
the  equivalent  potency  of  the  solu¬ 
tion  in  terms  of  U.  P.  ouabain 
reference  standard 


Comments  Concerning  Injections  Official  in  the 
United  States  Pharmacopoeia  XIII 

(Vote;  inasmuch  as  the  for.uuhvs  and  p jc^ur^  for 
of  the  otficial  injections  and  ampuls  aie  „  , 

will  be  ma.le  only  on  a  selected  number  of  itans.) 

Bismuth  Potassium  Tartrate  lujection.-'nhs  injcctiou 
is  prepare,!  hot!,  as  a  wate,-  solutiou  aud  as  an  oil  suspen¬ 
sion  The  ,lose  of  tlie  oil  suspension  is  o  to  4  tnnp  tliat 
of  the  water  solution.  Itotl,  preparations  are  adinims- 
tered  hv  intraiiuisciilar  injection.  ^ 

Caffeine  and  Sodium  Benzoate  - 

tion  is  a  water  solution  of  nearly  equal  |ia,ts  oi  the 
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coiiijioiiGiits.  TliG  solution  is  stulilc  tiiicl  iiGiitiul  to  sli^litl\ 
alkaline,  and  assay  procedures  are  given  lor  l)otli  the 
caffeine  and  the  sodinni  benzoate. 

Calcium  Gluconate  Injection.— Calcium  gluconate  in¬ 
jection  may  contain  calcinm  d-saccharate  or  other  cal- 
cimn  salts  as  stahilizei’s.  To  make  for  greater  stability 
of  the  solution,  a  sufficient  amount  of  sodium  hydi-oxide 
may  he  added  to  ])roduce  a  ])I1  not  greater  than  8.2. 

Dextrose  and  Sodium  Chloride  Injection. — This  injec¬ 
tion  contains  sodium  chloride  in  a  sufficiently  high  con¬ 
centration  that  it  should  he  stored  at  room  tenpierature 
in  order  to  keej)  the  salt  in  solution.  When  diluted  so 
that  the  sodium  chloride  content  is  that  of  an  isotonic 
sodium  chloride  solution,  it  should  lie  labeled  “dextrose 
injection  in  isotonic  sodium  chloi'ide  solution.” 

Bacteriostatic  agents  may  he  added  to  this  solution 
only  when  it  is  used  as  a  sclerosing  agent. 

Dextrose  Injection.— it  is  sometimes  advised  that  the 
dextrose  he  dissolved  in  boiling  water  and  ffltered 
through  a  fritted  glass  ftlter.  In  hospitals  it  is  sometimes 
the  piacti('e  to  ])re])are  hO  ])er  cent  solutions  of  dextrose 
and  store  it  in  50  cc.  Pyrex  bottles. 

Ouabain  Injection. — Ouabain  injection  is  a  water  solu¬ 
tion  of  ouabain,  an  extremely  poisonous  glycoside  ob- 
Piined  from  the  seeds  of  St rophanfhus  gratus.  Its  action 
IS  siimlar  to  that  of  digitalis.  Its  potency  is  stated  in 
terms  of  U.S.P.  onabain  reference  standard. 

Papaverine  Hyprochloride  Injection.— It  is  suggested 
officially  that  this  solution  be  sterilized  by  steam  under 
pressure,  but  idtration  or  other  methods  are  sometimes 
employed.  Cffdorobutanol  may  be  added  as  an  antiseiitic 
and  urethane,  about  1  per  cent,  is  added  to  aid  in  solubil¬ 
izing  the  ])a])averine  solution. 
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Parathyroid  Injection. — Paratliyroid  injection  is  steri¬ 
lized  by  Process  F  l)ecause  the  active  constituents  of  the 
gland  are  likely  to  be  destroyed  if  heated.  The  solution 
may,  at  times,  show  a  slight  turl)idity  or  a  precipitate. 

Penicillin  Injection  in  Oil  and  Wax.^ — The  vehicle  of 
a  mixture  of  oil  and  wax  for  peni('iHin  injection  serves 
to  delay  the  absorption  of  the  drug  and  results  in  its 
prolonged  effect.  This,  in  turn,  requires  injections  much 
less  frequently  than  if  given  in  water  solution.  Oiu-e 
a  popular  mode  of  administering  i)enicillin,  it  is  now 
reported  that  the  oil  and  wax  sometimes  fails  to  be  ab¬ 
sorbed,  becoming  encysted  and  retpuring  surgery  tor 
removal. 

Phenolsulfonphthalein  Injection.— The  sodium  bicar¬ 
bonate  present  in  the  fornuda  serves  to  change  the  phe¬ 
nolsulfonphthalein  to  its  more  soluble  sodium  salt.  The 
sodium  bicarbonate  may  be  replaced  by  an  etiiii valent 
amount  of  normal  sodium  hydroxide  solution.  The  9  Gm. 
of  sodium  chloride  makes  the  finished  injection  an  iso- 
tonic  solution.  It  is  used  as  a  diagnostic  reagent  for 
testing  the  functional  activity  of  the  kidneys. 

Protamine  Zinc-Insulin  Injection.— This  is  a  snsiien- 
sion  and  should  he  carefully  shaken  before  use  to  as.sure 
its  being  thoroughly  uniform,  it  differes  from  insulm 
injection  in  that  its  action  is  slower  in  time  of  onset  and 
more  prolonged.  It  is  never  administered  intravenously. 

Each  hatch  of  this  preparation  has  to  he  tested  and 
certified  by  the  Food  and  Drug  Administration  he  ore 
it  can  he  released  for  sale,  and  it  should  he  used  within 

18  months  after  its  ridease. 

Sodium  Lactate  Injection.-Popiilar  concentrations  ot 
this  proiliict  are  l/(i  molar  and  20,  (i  niolar  sohitions. 
Sodium  hydroxide  may  he  used  to  adjust  t  le  ii  ,  a  < 
phenol  re(i  solution  is  added  as  an  indicator. 
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Sodium  Morrhuate  Injection.— This  injection  is  a 
sterile  solution  of  the  sodium  salts  of  the  fatty  acids  of 
cod  liver  oil.  The  solution  is  iinsta])le  and  readily  turns 
dark  ni)on  exposure  to  air.  It  must,  therefore,  he  kept  in 
hermetically  sealed  containers  and  stored  in  a  cool,  dark 
place.  Sodium  morrlmate  is  a  sclerosing  agent  and  in 
solution  is  given  with  a  local  anesthetic  to  obliterate 
varicose  veins. 


Comments  Concerning  Ampuls  Official  in  the 
National  Formulary  VIII 

Inasimicli  as  tlio  I'oiniiilas  and  |»ro(*edures  for  tlie  manufacture 
of  tlie  official  ampuls  are  not  oiven,  the  usual  comments  will  be  made  only 
on  a  selected  group  of  items.) 


Camphor  Ampuls.— The  hxed  oils  used  for  preparing 
camphor  ampuls  must  contain  not  more  than  a  minimum 
amount  of  free  fatty  acids  because  of  the  irritant  action 
of  the  latter.  Cottonseed  oil  or  other  bland  vegetable 
oils  may  l)e  used. 


Ephedrine  Sulfate  Ampuls.— Ephedrine  sulfate  is  not 
very  stable  in  acpieons  solution  and  needs  to  be  carefully 
refrigerated  and  ])rotected  from  the  light. 


Green  Ferric  Ammonium  Citrate  Ampuls.— This  solu¬ 
tion  IS  classed  as  a  nonastringent  ferric  compound  and  is, 
for  that  i-eason,  well  tolerated  when  administered  paren- 
terally.  It  is,  however,  very  sensitive  to  light  and  must 
l)e  i)ut  111  amher-colored,  light-resistant  ampuls  or  other¬ 
wise  carefully  ])rotected  from  exiiosure  to  light. 

Mercuric  Salicylate  Ampuls.— Alercury  salicylate 
ampuls  are  suspensions  of  mercury  salicylate  in  a  suit- 
ai  e  hxed  oil.  Two  prolilems  may  be  encountered  with 
ns  preparation:  First,  the  suspension  is  likelv  to  lie  too 
thick  and  V1..COUS  to  how  through  the  ordinaiw  injection 
mul,  see,,,,, I,  tl,e  ineivury  salicyln(<>  ten.'ls  I,',  satti,. 
■i"<l  pack-  ..n  standins  and  is  i„t„  saspansion 

again  only  with  .some  dihieulty. 
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Jlecause  the  niereurie  eoinpoiiml  is  iinstahle  under  lieat, 
tlie  aini)uls  are  directed  to  lie  sterilized  at  a  temperature 
not  exceeding  (55°. 

Quinine  and  Urea  Hydrochloride  Ampuls. — These 
ampuls  are  sensitive  to  liglit  and  shouUl  lie  carefully  pre¬ 
served.  The  green  coloration  which  develops  may  he  re¬ 
tarded  l)y  wasliing  the  ampuls  carefully  witli  a  solution 
of  hypocliloric  acid  before  tilling. 

Sodium  Indigotindisulfonate  Ampuls. — These  anpmls 
are  used  as  a  diagnostic'  agent  to  test  kidney  function. 

Sodium  Salicylate  Ampuls.— S  o  d  i  u  m  salicylate  in 
aciueuos  solution  darkens  u])on  eximsure  to  light;  there¬ 
fore,  the  am])uls  should  lie  kept  in  a  cool,  dark  jilace.  If 
too  much  ('olor  develo])S,  the  })re})aration  should  he  dis¬ 
carded.  Tt  is  also  suggested  that  the  ampuls  should  he 
dige.sted  in  10  per  cent  hydrochloric  acid  solution  for  12 
hours  before  being  tilled. 

Sodium  Thiosulfate  Ampuls.— Solutions  of  sodium 


thiosulfate  are  known  to  deteriorate  when  stored  at  ordi¬ 
nary  tenpieratures,  being  affected  more  raiiidly  at  ele¬ 
vated  temperatures  and  on  ex]R)sure  to  light.  The 
ainimls,  therefore,  should  he  stored  in  a  cool  place  away 
from  the  light. 

Stibophen  Ampuls.— Stiho])hen  is  photosensitive  and, 
for  that  reason,  it  is  necessary  to  package  the  ampuls  in 
lioht-resistant  containers. 


Chapter  V 

MIXTURES  AND  MAGMAS 

MIXTURES 


In  tlie  ])()])iilar  sense,  tlie  word  “mixture”  is  applied 
to  coml)iiiations  of  licpiid  or  ])owdered  sidistances  of 
many  sorts.  Teelmically,  tlie  ini2,redients  of  such  a  com¬ 
mingling  slionld  retain  their  chemical  indentity.  Should 
they  react  chemically,  the  resultant  product  would  l)e 
termed  a  comj)ound. 

Foi'uierly,  mixtures  were  a  heterogeneous  lot  of  ])har- 
maceiitical  jireparations  in  which  were  included  emul¬ 
sions,  susj)ensions,  cough  mixtures,  and  other  extempo¬ 
raneous  liipiid  medicinals.  The  term  is  now  used  more 


restrictively  and  mixtures  are  defined  as  licprid  jireiiara- 
tions  which  inay  contain  finely  divided  solid  substances 
in  nioi-e  or  less  conpilete  suspension,  intended  for  inter¬ 
nal  administi'ation.  Two  official  exceptions  to  the  gen¬ 
eral  definition  are  Lafayette'  mixture,  wdiich  is  in  the  na¬ 
ture  of  an  emulsion,  ami  chalk  mixture,  wduch  has  the 
ajjpearance  of  a  susjiension.  One  or  two  of  the  official 
mixtures  are  nearly  as  clear  as  solutions. 

Some  authorities  refer  to  mixtures  as  being  permanent, 
wliile  others  clnssify  tlieiu  as  exteni|iorane()Us  products.’ 
BeiiiK  luslily  a<|Ucous  in  nature,  tliey  cannot  l)e  expected 
to  he  stalile  foi-  too  Iouk  a  period  of  time. 

Mixtures  reiire.sent  a  diversity  as  to  coiniiosition.  For 
us  reason,  no  Keneral  procedure  for  tlieir  manufacture 
can  he  K,ven.  \VI,en  linely  suspendcl  particles  con¬ 
stitute  the  essential  part  of  a  preparation,  consiileral.le 
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skill  and  judgment  are  reciiiired  in  making  it.  In  some 
instances,  sus])ending  agents  may  be  needed  to  aid  in  the 
suspension  of  the  insoluble  materials.  It  is  further  sug¬ 
gested  that  mixtures  be  passed  through  gauze  to  remove 
lumps  and  coarse  ])articles. 

The  suspending  agents  which  have  been  used  in  mix¬ 
tures  are  acacia  and  tragacanth.  ^More  recently,  ben¬ 
tonite,  sodium  alginate,  and  methyl  cellulose  have  come 
into  use.  Preservatives  are  needed  with  acacia,  traga¬ 
canth,  and  sodium  alginate  because  of  their  tendency  to 
s|)oil  in  a^pieous  mediums.  Bentonite  is  a  colloidal  clay 
which  is  neutral  and  generally  compatible  and  which  re- 
(piires  no  ]jreservative  in  the  form  of  a  magna.  Foi* 
these  reasons,  it  is  po])ular  as  a  suspending  agent,  as, 
for  example,  in  chalk  mixture. 


MAGMAS 

Magmas  are  sus])ensions  of  hnely  divided,  insolu¬ 
ble,  inorganic  sid)stances  in  water.  ^1  he  insoluble  chem¬ 
ical,  in  good  magmas,  is  so  hnely  divided  as  not  to 
require  the  ])resence  of  an  excipient  to  kee])  it  sus])ended. 
However,  good  magmas  are  i)rone  to  show  slight  separa¬ 
tion  upon  long  standing,  and  their  containers  should  be 
labelled  “shake  well.”  While  magmas  are  regarded  as 
])ermanent  preparations,  they  should  be  stored  in  a  cool 
place  and  never  be  allowed  to  freeze.  Freezing  results 
in  a  separation  of  the  water  and  the  hnely  disiiersed 
chemical,  causing  the  latter  to  agglomerate  so  that  no 
amount  of  shaking  brings  back  the  sus])ension  to  its  orig¬ 
inal  quality. 

There  are  three  olhcial  magmas.  Two  of  these  aie 
prepared  bv  elieudeal  means.  Tl,e  tliird  is  prepare.!  by 
!’  wing  tbe-patnrai  ,.be.ni,.al  tn  water.  The  nan.es  and 
other  details  of  these  will  be  given  later  in  tins  ehaiitei. 
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English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Chalk  Mixture 

Mistura  Cretae 

A  liquid  preparation  containing  (5 
per  cent  of  prepared  chalk  more 
or  less  suspended  in  an  aqueous 
medium 

Bentonite  Magma 

Magma  Bentoniti 

A  5  per  cent  aqueous  suspension  of 
bentonite 

Magnesia  Magma 

Magma  Magnesiae 
(Milk  of  Magnesia) 

A  white,  alkaline,  opaque,  viscous,  7 
per  cent  to  8.5  per  cent  suspension 
of  Mg  (OH)  2  in  water 

Mixtures  and  Magmas  Official 

IN  THE  National  Formulary  VIII 

English  Title 

Latin  Title 
( Synonym  ) 

Definition 

or 

Description 

Carminative  Mixture 

M istiira  Carminativa 

(Dalby’s  Carminative) 

A  flavored,  sweetened,  alkaline,  aque¬ 
ous  suspension  of  MgCOg  contain¬ 
ing  2.5  per  cent  by  volume  of  tinc¬ 
ture  of  opium 

Copaiba  Mixture 

Mistura  Copaibae 

(Lafayette  Mixture) 

A  sweetened  and  flavored  emulsion  of 
copaiba  containing  8  to  10  per  cent 
by  volume  of  alcohol 

Expectorant  Mixture 

M ixt u ra  Pect oralis 

( Stoke ’s  Expectorant) 

A  liquid  preparation  of  medicinal 
substances  in  tolu  balsam  syrup 

Compound  Opium  and  Glycyrrhiza 
Mixture 

Mistura  Opii  et  Gly('yrrhisae 
Composita 
(Brown  Mixture) 

An  aqueous  liquid  preparation  of 
medicinal  substances  containing 
about  10  per  cent  of  alcohol  by 
volume 

Rhubarb  and  Soda  Mixture 

Mistura  Phei  et  Sndae 

A  sweetened,  flavored,  aqueous  prep¬ 
aration  containing  3.5  Gm.  of  so¬ 
dium  bicarbonate,  1.5  cc.  of  rhu¬ 
barb  fluidextract,  and  0.3  cc.  ipecac 
fluidextract  in  each  100  cc. 

Bismuth  Magma 
.1/ agma  B is7n ut h i 

(Milk  of  Bismuth 5  Bismuth 
Cream) 

A  thick,  white,  odorless,  nearly  taste- 
les.s,  opaque,  liquid,  aqueous  sus¬ 
pension  of  bismuth  hydroxide  and 
bismuth  subcarbonate' 
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Comments  Concerning-  the  Mixtures  and  Magmas  Official 
in  the  United  States  Pharmacopoeia  XIII 


Chalk  Mixture. — Clialk  mixture  is  made  from  “pre¬ 
pared”  c'halk,  which  is  a  native  form  of  caUiimi  car¬ 
bonate.  ]h-e])ared  chalk  is  more  adhesive  than  the  pre¬ 
cipitated  CaCOs  and  is,  for  that  reason,  preferred  for  the 
mixture.  Magma  of  bentonite  makes  ii])  half  of  the  vol¬ 
ume  of  this  ])reparation  and  aids  in  suspending  the  pre¬ 
pared  chalk.  The  soluble  saccharin  and  cinnamon  water 
are  added  as  sweetening  and  flavoring-  agents.  The  prep¬ 
aration  has  a  grayish  ap])earance  and  shows  settling  upon 
standing.  It  shoidd  be  dispensed  with  a  “shake  well 
label. 


Bentonite  Magma. — In  preparing  bentonite  magma  the 
bentonite  mav  lie  added  to  the  hot  distilled  water  in 
divided  portions  or  added  slowly  with  continnons  stir¬ 
ring.  It  takes  time  for  the  bentonite  to  become  com¬ 
pletely  hydrated.  Agitation  hastens  hydration  and  helps 
in  obtaining  a  nniform  magma.  Bentonite  is  a  native, 
colloidal,  hydrated  alnminnm  silicate.  It  is  insoluble  in 
water  but  swells  to  about  12  times  its  volume  when  added 
to  water.  The  magma  is  a  sns])ension,  I  ])art  bentonite 
to  19  parts  of  water,  and  should  be  stored  in  tight  con¬ 
tainers  to  prevent  evaporation.  Bentonite  has  wide  use 
in  industry.  In  pharmacy  it  is  used  as  an  emnlsit>ing 

and  a  su.s])ending-  agent. 

\n  objection  to  the  use  of  the  bentonite  in  pharmacy 
is  the  fact  that  it  is  a  ])ale  buff  or  light  tan-colored  pow¬ 
der.  Color  is  imparted  to  the  magma  and  to  other  pro¬ 
ducts  unless  white  or  colored  ingredients  are  present  in 

jiredominating  proportions. 

Magnesia  Magma.— Magnesia  magma  is  an  aciiieoiis 
suspoLion  „f  nu,sm.siun,  l,y.li„xi,le.  It  >nay  be  preparea 
bv  hvdrating-  magnesium  oxide 

:\pu)  +  ii.o  -> 
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or  by  the  reaction  of  sodiiun  hydroxide  with  niagnesiiiin 
snlfate 

2Na()n  I  MgSOj  iMg  (^Oljo  + 

Tlie  Xa.SlX  is  removed  from  tlie  magma  l)y  repeated 
washings  with  liot  distilled  water  l)y  the  2)rocess  of  de¬ 
cantation  or  otlier  means.  '^Flus  is  a  time-consuming  ])r()c- 
ess  hnt  is  still  used  by  some  pharmaceutical  manufac¬ 
turers. 

In  making  milk  of  magnesia  by  the  hydration  of  mag- 
nesimn  oxide,  only  tlie  freshly  calcined  oxide  sliould  lie 
used.  The  magma  is  sufficiently  alkaline  to  produce  a 
color  with  jihenoliihthalein  and  to  react  with  glass  con¬ 
tainers.  To  minimize  the  reaction  with  glass,  the  Phar- 
maco])oeia  jiermits  the  addition  of  0.1  ])er  cent  of  citric 
acid.  The  magma  may  be  flavored  with  suitable  flavor¬ 
ing  oils. 

Milk  of  magnesia  should  not  be  allowed  to  freeze  be¬ 
cause  this  changes  the  colloidal  nature  of  the  susjiension, 
resulting  in  a  coarse,  nnacce])table  magma. 

Care  should  be  observed  in  the  stoppering  of  bottles 
containing  milk  of  magnesia.  The  tannin  in  cork  stop¬ 
pers  or  cork-lined  screw  cajis  reacts  with  the  magnesium 
hydroxide  to  form  a  tan-colored  ])roduct.  Sometimes 
flakes  of  this  colored  material  dry  around  the  mouth  of 
the  hottle.  Little  i)articles  of  it  may  fall  into  the  magma 
and,  although  harmless,  ])Fodu('e  a  bad-appearing  prod¬ 
uct.. 


Comments  Concerning:  the  Mixtures  and  Magmas  Official 
in  the  National  Formulary  VIII 
Carminative  Mixture.— Ciu-minative  mixture  is  a  fla¬ 
vored  and  sweetened  sn.S])ension  of  magnesium  carlionate 
made  more  alkaline  and  antacid  with  pota.ssinm  ear- 
Iwnate.  Tincture  of  oiiimn  is  the  cliief  active  medicinal 
agent,  the  oils  serve  to  flavor  the  iireparation  and  the 
syrup  to  sweeten  it.  Wliife  tliere  is  no  large  amount  of 
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jirecipitate  in  this  mixture,  it  should  lie  disxiensed  with 
a  “shake  well”  label. 

Copaiba  Mixture. — Coxiaiba  mixture  is  iu  the  nature  of 
an  emulsion.  Coxoaiba  is  a  liquid  oleoresin  which  is  sa- 
X^onified  iu  x^art  by  the  x^reseuce  of  x^otassimu  hydroxide 
and  emulsiouized  by  acacia.  Sodium  nitrite  is  added  for 
its  medicinal  effect.  Syrux^  is  present  as  a  sweetening- 
agent,  and  comxionnd  tincture  of  lavender  is  the  llavoring 
agent.  Ux^on  standing,  the  mixture  shows  separation 
which  is  easily  made  homogeneous  by  shaking.  It  should 
he  disxiensed  wdtli  a  “shake  well”  label. 

Expectorant  Mixture. — Expectorant  mixture  contains 
ingredients  which  are  often  found  in  cough  mixtures. 
The  syrup  of  tolu  balsam  is  an  accexitahle  vehicle  for  the 
other  ingredients. 

Compound  Opium  and  Glycyrrhiza  Mixture.— This 
mixture  is  termed  bi  own  mixture  because  of  its  color.  It 
forms  a  relatively  clear  solution.  The  antimony  and  x^o- 
tassium  tartrate  is  a  potent  chemical  and  must  lie  in 
solution  before  it  is  mixed  with  the  other  ingredients. 
Spirit  of  ethyl  nitrite  decomposes  in  aqueous  solutions, 
yet  it  is  retained  as  an  essential  component  of  this  mix¬ 
ture.  Another  theoretical  incomxiatihility  in  this  xi^'op- 
aration  is  that  salts  of  heavy  metals  form  insoliihle  iire- 
cipitates  with  alkaloids.  The  alkaloids  in  camiihorated 
tincture  of  opium  and  the  antimony  and  potassium  tar¬ 
trate  are  higlilv  diluted  and  do  not,  apiiareiitly,  react 
with  each  other;  any  precipitate  that  might  he  formed  is 
redissolved.  Brown  mixture  may  he  disiiensed  alone  or 
may  serve  as  a  vehicle  to  which  other  medicinals  may  he 


added.  ^  i 

Rhubarb  and  Soda  Mixture.-This  is  a  nuxture  of  fUml- 

extracts  of  rhubarb  and  ipecac-  made  somewliat  alkaline 

with  sodium  bicarbonate,  liavored  with  siiirit  ot  ]iepi)er- 

mint,  and  sweetened  with  glycerin. 
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Bismuth  Magma,* — Bisiiuitli  inagma  is  tlie  product  ot 
chcinicfil  reactions  between  j^isniiitli  siil)nitrate  and  nitiic 
acid,  wliicli  forms  tlie  soluble  bismutli  nitrate.  Tlie  l)is- 
mutli  nitrate  is  reacted  Avith  ammonium  carl)onate  and 
ammonium  liydroxide  solutions  to  form  insoluble  bismuth 
subcarbonate  and  bismutli  liydroxide.  The  followdiig 
equations  indicate  the  reactions  involved  in  making  milk 
of  bismuth : 


Bi(()II),,N03  +  2HN()3  ^  Bi(N()3)3  +  2tU) 

Bi(N03)3  +  3NH,OH  —  Bi(()ll)3  +  SNH.NOj 

4Bi(x\()3)3  6  (NHJ.,C()3  +  II. .0  [(BiO),.CU3]..-H..()  h 

12  NIhN()3  +  4T()3 

Perhajis  it  should  be  ex[)lained  that  the  ammonium  car¬ 
bonate  used  is  a  mixture  of  ammonium  bicarbonate  and 
ammonium  carbamate.  In  the  presence  of  ammonium 
liydroxide  the  mixture  forms  the  normal  ammonium  car¬ 
bonate  indicated  in  the  reaction  Avith  bismuth  nitrate. 
The  chemical  reaction  iiiAmh^ed  is  shoAvn  Iia’^  the  folloAvina- 
equation : 


NHdl('()3.NII,NILC(K 


Nipoll 


(NIIJ3C()3 


Tn  making  milk  of  bismuth,  one  should  be  sure  that  the 
nuxture  is  distinctly  alkaline.  In  other  Avords,  the  soluble 
bismuth  nitrate  Avhich  is  toxic  must  be  changed  to  the 
insoluble  bismuth  hydroxide  and  subcarbonate  Avhich  ai-e 
harmless.  This  requires  the  addition  of  an  excess  amount 
of  the  ammonium  hydroxide  Avhich  is  later  removed, 
along  with  the  ammonium  nitrate  formed,  by  continuous 
washing  or  other  means.  Washing  should  be  continued 
until  the  absence  of  alkalinity  is  indicated  bv  phenol- 
])hthalein  T.S. 

Tlie  linisliwl  muikmiii  is  iiiilk-wliite  in  appeiii’iiuce.  ]t 
.--lioiil,l  he  Stiire.l  ,M  tiKhtly  steppe, 'ed  eontainei-s  a,„l  pro- 
tected  against  fruw/ing. 


Chapter  VI 

MUCILAGES.  GELS,  AND  JELLIES 

MUCILAGES 


]\[iicilages  may  l)e  dehiied  as  viscdd,  adhesive  liciiiids 
or  jelly-like  i)reparati()iis  i)re})ared  by  dissolvinj''  or  mac¬ 
erating’  natural  i;um  or  mucilage  products  in  water.  The 
mucilages,  except  those  of  acacia,  impart  a  slippery,  lu¬ 
bricating  sensation  to  the  touch  when  rubbed  U])on  the 
skin.  For  this  reason,  they  are  components  of  lubricat¬ 
ing  jellies  and  other  ])harniaceutical  jellies  which  are 
usually  packaged  commercially  in  collapsible  tubes.  Aca¬ 
cia  ill  solution  is  too  adhesive  for  external  use. 

The  three  ollicial  mucilages  are  those  made  from  acacia, 
Iragacauth,  and  chondrus.  Acacia  is  conveniently  classed 
as  a  gum  by  some  authorities.  It  is  completely  soluble 
in  water,  dh-agacanth  is  classitie<l  as  a  mucilage,  since 
only  a  small  iiortion  of  it  is  soluble.  It  swells  in  water 
to  a  limited  extent;  further  addition  of  water  results  in 
a  suspension  of  the  mucilage  which,  if  hnely  dis])ersed, 
will  remain  in  more  or  less  conpilete  susiiension  without 
showdng  se])aration  u})on  standing. 

There  is  a  confusion  of  terms  here  wdiich  must  he  keiit 
in  mind.  Natural  tragacanth  is  refei-red  to  as  a  mucilage 
ami  the  glycerin  and  water  mixture  of  tragacanth  is  tlie 
ollicial  tragacanth  mucilage.  The  same  would  hold  tor 
acacia  for  those  who  have  the  idea  that  natural  acacia  is 

Inasmuch  as  acacia  and  tragacanth,  and  products  (d 
a  like  nature,  come  from  plants  which  grow  in  the  Medi- 
t(M-ranean  liasin,  they  were  made  use  of  by  the  (.leeks, 
lb, mans,  and  Fgyptians  and  are  wmll  described  in  the 

literature  of  these  ancient  jieoples. 
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English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Aeaeia  Mueilage 

Mucilago  Jcaciae 

(Mueilage  of  Gum  Arabic) 

An  aqueous,  viscid,  adhesive  liquid 
containing  35  per  cent  w/v  of 
aeaeia 

Tragaeanth  Mucilage 

.1/  ucilago  Trngacanthae 

A  water-glycerin  jelly-like  product 
containing  about  (5  per  cent  of 
trtigacanth 

Mucilaues  Official  in 

National  Formulary  VIII 

English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Chondrus  Mucilage 

Mucilago  Chondri 

( Irish  Moss  Mueilage) 

An  aqueous,  viscid  liquid  containing 
jibout  3  per  cent  w/v  of  chondrus 

Comments  Concerning-  the  Mucilag^es  Official 
in  the  United  States  Pharmacopoeia  XIII 

Acacia  Mucilage. — Tlie  odicial  ])i‘()ce(lure  for  making 
this  ])ro(lii('t  directs  tliat  the  aeaeia  iie  waslied.  This  is 
done  for  tlie  ])iir])ose  of  removing  dirt  and  straw  wliieli 
may  he  ])resent  witli  fragments  of  aeaeia.  A  good  way 
to  wasii  the  aeaeia  is  to  ])onr  it  into  tlie  water  and  im¬ 
mediately  ])oiir  off  the  watm*.  Aeaeia  is  quite  soliihle 
and  if  the  wash  water  is  allowed  to  stand  over  the 
aeaeia  any  time  at  all,  miieli  of  the  gum  will  dissolve 
and  he  lost  in  the  washing.  The  alternate  ])roeess  for 
preimring  aeaeia  nuieilage  permits  the  use  of  iiowdered 
aeaeia,  in  whieh  ease  the  preliminary  washing  of  the  drug 
is  oniitteil.  Aeaeia  dissolves  more  (piiekly  in  warm  water 
lan  in  eold  water.  While  aeaeia  is  eoni])letelv  soluble 
It  into  solution  slowly.  R  is  possil.le  to  i.'ronare  an’ 
acacia  .solution  nioiv  i|nicUly  from  tlic  powilcrcd  clnu'- 
than  from  llic  t raginimts,  Imt  tlic  nincila,!.c  made  froin 
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tlie  fra|‘’ineiits  is  clearer  than  that  made  from  tlie  powder. 
We  know  of  no  reason  for  this  excei)t  that  dirt,  and  other 
adhering-  impurities,  pulverized  with  the  drug,  are  not 
completely  soluble  and  cannot  he  removed  by  filtering 
since  it  is  inipossil)le  to  filter  mucilage  of  acacia.  Any 
form  of  agitation  which  may  he  used  to  facilitate  the 
solution  of  acacia  should  he  carried  out  gently  in  order 
to  minimize  the  incorporation  of  air  which  escai)es  with 
difficulty  from  viscid  licpiids. 

Mucilage  of  acacia  s])oils  very  readily,  es])ecially  in 
warm  weather.  Sodium  l)enzoate  is  added  as  a  preserva¬ 
tive,  although  it  will  not  keep  the  mucilage  for  an  in¬ 
definite  length  of  time.  It  is  possible  to  keep  the  muci¬ 
lage  for  an  extended  period  of  time  by  adding  chloroform 
to  it.  As  long  as  the  solution  is  saturated  with  chloro¬ 
form,  the  organisms  of  spoilage  are  ineffective.  Some 
pharmacists  object  to  the  odor  of  chloroform  in  the  mu¬ 
cilage,  but  because  of  its  high  volatility  it  is  soon  dissi¬ 
pated  when  the  mucilage  is  exposed  to  the  air. 

^lucilage  of  acacia  is  used  as  an  emidsit^ing  agent, 
as  an  adhesive  excipient  for  pills  and  troches,  as  a  pio- 
tective  colloid,  and  as  a  suspending  agent  for  certain 
insoluble  substances.  It  is  incomi)atible  with  strong  al¬ 
coholic  solutions,  solution  of  lead  subacetate,  and  solu¬ 
tions  of  certain  other  metallic  salts. 

Tragacanth  Mucilage. — Tragacanth  mucilage  is  pre¬ 
pared  bv  macerating  the  tragacanth  in  a  mixture  of  alco¬ 
hol  and  glvcerin  for  24  hours  with  occasional  stirring 
Benzoic  acid  is  adde.l  as  a  preservative.  1  he  fini.slied 
mucilage  is  a  translucent  jellydike  mass  winch  is  ex¬ 
pressed,  with  difficulty,  tlirongh  muslin  to  make  the  prod- 

net  more  uniform  in  consistency. 

Tragacanth  has  the  property  of  ahsorhing  water  slov  h 
and  swelling  somewhat  to  form  a  mass,  hence  the  Phai- 
niacoiioeia  prescribes  a  24-hour  maceration  period  in 
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Diaking  the  imieilage.  Only  a  small  percentage  of  the 
tragacanth  is  soluble  in  water. 

Mucilage  of  tragacanth  is  employed  as  an  emulsifying 
agent,  but  its  use  involves  more  difficulty  than  does  acacia 
mucilage.  It  is  used  as  an  excipient  in  certain  pill  and 
troche  masses.  It  gives  body  to  certain  of  the  medicated 
jellies  and  is  used  widely  as  the  base  for  hand  lotions 
and  other  cosmetic  items. 

Tragacanth  is  not  incom])atible  with  alcohol;  hence 
preparations  of  it  may  be  ])reserved  with  alcohol.  In 
fact,  alcohol,  added  to  the  tragacanth,  will  hasten  the 
absorption  of  water  in  the  preparation  of  the  mucilage. 
The  mucilage  spoils  easily  l)ut  may  be  kept  by  adding 
chloroform  to  the  container.  Very  little  of  the  chloro¬ 
form  is  absorl)ed  by  the  mucilage  and  does  not,  therefore, 
interfere  with  the  use  of  the  mucilage.  The  presence  of 
glycerin  aids  in  imj)roving  the  consistency  as  well  as 
acting  as  a  preservative  for  the  tragacanth  mucilage. 


Comments  Concerning  Mucilages  Official 
in  the  National  Formulary  VIII 

Chondrus  Mucilage.— Chondrus  mucilage  of  the  Na¬ 
tional  Formulary  is  prepared  by  tirst  washing  the  chon- 
dius  in  cold  vater  and  then  adding  it  to  boiling  water 
and  maintaining  the  whole  at  water  bath  temperature 
foi  about  10  minutes.  The  mucilage  is  then  jiressed 
through  muslin  to  remove  any  luniiis  and  to  make  the 
liroduct  homogeneous.  No  jireservatives  are  added  to 
the  official  chondi-us  mucilage;  therefore,  it  must  be  pre¬ 
pared  as  needed  because  it  does  not  keep  well.  The  mu¬ 
cilage  is  compatil)le  with  rather  high  concentrations  of 
alcohol.  The  latter  may  be  used,  therefore,  to  stabilize 
certain  emulsions  and  mixtures  iirepared  from  chondrus 

Chondrus  mucilage  is  used  also  in  hand  lotions  and  other 
cosmetic  preparations. 
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Other  Mucila^nous  Substances 

Tliere  are  a  nuiiilier  of  druo’s  wliieli  are  used  because 
of  their  uiucilag'inous  i)ro])erties.  Aiiioug  these  are  llax- 
seed  and  (luince  seed.  The  coating’s  of  these  seeds  con¬ 
tain  an  a])|)recial)le  auiouiit  of  solulde  gums  or  mucilages. 
Otlier  well-known  drugs  which  become  mucilaginous  in 
contact  with  moisture  are  cetraria,  althaea,  sale]),  starch, 
elm  hark,  ])syllium  seed,  sassafras  ])ith,  agar,  and  karaya 
gum.  Ivaraya  gum  is  official  in  the  Xatioual  Formulary 
as  sfercuJia  (/urn. 

Pectin  has  the  ])ro])erties  of  a  gum  or  mucilage.  It  is 
soluble  in  20  parts  of  water  and  forms  a  viscous,  o])ales- 
ceut,  colloidal  solution  which  is  acid  to  litmus  ])a])er. 

There  are  two  ])ectiu  jelly-like  ])reparatious  official  in 
the  National  Formulary  as  pectin  paste  and  thin  pectin 
paste  (((.v.).  AVhile  these  i)rei)aratious  are  classed  as 
])astes,  they  are  really  more  like  jellies.  '^1  hey  are  ^\atel 
soluble  and  can  he  medicated  and  used  externally  as 
washable,  nongreasy,  medicinal  vehicles.  Pectin  is  used 
commercially  to  prepare  jellied  food  products. 

GELS  AND  JELLIES 

Qels. _ The  term  gel  refers  to  a  colloidal  substance  in  a 

consulated  condition.  For  exiiin|)le.  gelatin  is  relatively 
soluble  in  hot  water  lint  not  in  cold  water.  In  cold  water 
it  will  swell,  soften,  an.l  al.sorh  .1  to  10  tinies  its  own 
weiOit  of  water.  A  one  per  cent  soUition  of  selatiii  in 
liot  water  will,  when  chilled,  form  a  firni  o-el.  Asar  and 
pectin  hehave  about  the  same  as  gelatin  in  %\a  ti.  m 
!,t  the.se  snhstances  can  he  made  to  liqiie  y  hy  means  o 
lieat  All  are  insolnhle  in  cold  water  and  soliihle  in  hot 
er  and  will  ahsorl,  large  proportions  of  water  to  torn, 
"  .ifiUe  masses.  This  siig.gests  an  interesting  hy.lration 
nroiiertv  of  gel-forming  snhstances.  which  in  tmii  p<i 
iiiits  of  sjiecniation  as  to  their  chemical  structure.  ion- 
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(Iriis  and  tragacaiitli  liave  iiiterestiiig’  liydi'ation  ])ro|)er- 
ties  lint  do  not  form  gols  in  weak  eoiieentratioiis  as  do 
agar  and  gelatin. 

IJels  of  inoi’ganic  siilistaiiees,  siicdi  as  ferric  liydroxide, 
aliiinimim  liydroxide,  and  silica,  are  not  nncominon. 
They,  too,  exhibit  interesting  chemical  and  physical  ])ro})- 
erties.  Soft  soap  often  has  the  ])i-o])erties  of  a  gel.  i\rost 
gels  are  hydrophilic',  and  take  ii])  water  rather  freely; 
others  are  hydrojihohic.  Certain  gels  show  elasticity 
while  others  do  not.  dels  undergo  change  with  age.  A 
freshly  ])repared  gel  will  liciiiefy  more  readily  than  one 
that  has  aged.  Electrolytes  diffuse  readily  through  thin 
gels,  hut  diffusion  is  much  retarded  in  stiff  gels.  The 
formation  of  insoluble  conpiounds  by  the  diffusion  of  elec¬ 
trolytes  through  gels  often  a])i)ears  in  rings  or  layers  in¬ 
dicating  a  rhythmic  effect.  These  are  known  as  Liese- 
gang  rings  and  are  especially  interesting  when  the  jire- 
cipitate  which  forms  is  highly  colored. 

There  are  three  gels  official  in  the  Pharmacojioeia,  two 
of  which  are  suspensions  of  inorganic  substances,  while 
one  is  an  amor[)hous  powder.  The  two  official  jellies  in 
the  National  Formulary  are  solutions  of  medicinal  sub¬ 
stances  made  gel-like  with  tragacanth. 


Gels  Official  in  the  United  States  Pharmacopoeia  XIII 


English  Title 

Latin  Title 
( Synonym) 

Definition 

or 

De.scription 

Aluminum  Hydroxide  Gel 

Gelatum  Almnini  Ilydroxidi 
(Colloi<lal  Aluminum  Hydrox¬ 
ide) 

A  \\liite,  viscous,  aqueous  suspension 
of  aluminum  hydroxide,  equivalent 
to  about  4  per  cent  of  Al^Og 

Hried  Aluminum  Hydroxide  Gel 
Gelatum  Alumini  Jlydroxidi  Sic- 
cum 

A  white  odorless,  tasteless,  insoluld^ 
amorphous  powder,  yielding,  upon 
igmition,  about  50  per  cent  AloOj 

Aluminum  Pliospliate  Gel 

Gelatum  Alumini  Pho.sphatis 

A  whHe,  VISCOUS,  aqueous  suspension 
CHntainmg  3.8  to  4.5  per  cent  of 

lU 
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Jellies  Oeficial  ix  the  National  Foumulary  VIII 


English  Title 
Latin  Title 
(Synonym) 


Definition 

or 

Description 


Ephedrine  Sulfate  Jelly  A  thick  colorless,  aqueous  jelly-like 

Gelatmn  Ephedrmae  Sidfatis  preparation  of  medicinal  substances 

(Ephedrine  Jelly)  containing  0.65  to  0.85  per  cent  of 

ephedrine 

Methylrosaniline  Chloride  Jelly  A  violet-colored,  thick,  acpieous,  jelly- 

(lelatum  Methyirosoailinae  Chlo-  like  })reparation  of  medicinal  sub- 
ridi  .‘stances  containing  about  1  per  cent 

(Gentian  Violet  Jelly)  of  methylrosaniline  chloride 


Comments  Concerning  the  Gels  Official  in 
the  United  States  Pharmacopoeia  XIII 

Aluminum  Hydroxide  Gel. — Aluininiiin  hydroxide  gel 
is  a  suspension  of  ('olloidal  aliuninum  liydroxide.  It  is 
assaved  for  the  oxide,  AhOy.  Although  no  official  method 
is  given  for  })re])aring  alnininnin  hydroxide  gel,  there 
several  ways  by  which  it  may  he  made.  Dilute  solu¬ 
tions  of  sodium  carbonate  and  potassium  and  alnminnm 
sulfate  will,  when  mixed,  react  to  form  alinninnm  hydi ox¬ 
ide  as  indicated  by  the  following  efination; 


3Na,(^()3  +  2KAl(S()D., +  311,0  3  Na,S( -  3( 3 ), -r  2  AUOll)^ 

It  is  necessarv  to  remove  the  sodium  and  potassium  ions 
by  dialysis  or  some  means  of  washing.  If  they  are  al¬ 
lowed  to  remain  in  the  siis])ension,  they  cause  Die  col¬ 
loidal  A1(()M)3  to  coagulate  and  jirecipitate.  Being  am¬ 
photeric  in  nature,  the  gel  affects  both  red  and  blue 
litmus  pajier  slightly  but  does  not  affect  phenolphthalein 

T  S 

Sweetening,  flavoring,  and  ])reservative  agents  ma> 
lie  added  to  the  finished  iiroduct.  The  gel  should  be 
stored  in  tightly  closed  containers  and  not  be  allowed 

to  freeze. 
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Dried  Aluminum  Hydroxide  Gel. — Tliis  gel  is  prepared 
by  drying  tlie  ahuninnin  liydroxide  gel  at  a  reasonaldy 
low  tenpieratiire.  Upon  lieing  ignited  to  constant  weight, 
it  should  yield  about  50  i)er  cent  of  ALOg.  Drying  greatly 
increases  the  sizes  of  the  ])articles,  making  the  dried  ma¬ 
terial  less  effective  than  the  wet  gel.  It  may  be  cpies- 
tioned  whether  the  dried  gel  is  any  longer  a  gel  except 
as  to  origin. 

Aluminum  Phosphate  Gel. — Almninmn  phosphate  gel 
has  medicinal  iirojierties  analogous  to  those  of  aluminum 
hydroxide  gel  but  has  an  acid  combining  power  which 
is  less  than  half  that  of  the  latter  gel.  Xo  official  ])roc- 
ess  for  making  aluminum  iihosphate  gel  is  given.  Fla¬ 
voring,  sweetening,  and  ])reservative  agents  may  be 
added. 


Comments  Concerning’  Jellies  Official  in 
the  National  Formulary  VIII 

Ephedrine  Sulfate  Jelly. — Ephedrine  sulfate  jellv  is 
made  Avith  ti’agacanth  as  the  base.  Glycerin  preserves 
the  jelly-like  property  of  the  mixture  and  keeiis  it  from 
drying  out.  The  methyl  salicylate,  eucalyptol,  and  dwarf 
pine  needle  oil  are  aromatic  flavoring  and  odorous  sub¬ 
stances.  The  ingredients,  after  being  mixed,  are  allowed 
to  stand  in  a  closed  vessel  for  a  Aveek.  This  permits  the 
tragacanth  to  become  thoroughly  hydrated.  The  stirriim 
results  in  a  homogeneous  product  which  is  usuallv  stored 
and  disijensed  in  collapsible  tubes. 

Methylrosaniline  Chloride  Jelly.—Tliis  jelly  is  made 
je  y-hUe  by  means  of  traKaeantli,  with  giveerin  as  a 

sodium  phosphate  as  a  buffer 
agent.  Lugenol  an.l  eucalyptol  are  odorous  sub.stances 
vlnle  methyl  and  |,ropyl  parahydroxybenzoates  are  tlie 
preservative  agents.  The  ingredients  are  mixed  and  are 
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allowed  to  stand  for  a  week  in  a  closed  container  with 
occasional  stirring.  As  in  the  case  of  e])he(lrine  sulfate 
jelly,  the  standing  ])eriod  iierniits  the  tragacaidh  to  be¬ 
come  thoroughly  hydrated.  Stirring  heljis  to  make  the 
jelly  homogeneous,  and  straining  should  remove  any 
hard  ])articles  of  the  tragacanth.  The  tinished  jelly 
should  l>e  stored  in  tight  containers,  preferaldy  in  col¬ 
lapsible  tidies. 


Chapter  VII 

SYRUPS  AND  JUICES 


SYRUPS 


Syrups  are  liquid  i)repai‘atioii8  of  inediciiial  or  Havor- 
iiig  substances  iii  concentrated  aqueous  solutions  of 
sugar.  Tn  a  few  of  tlie  ollicial  formulas  sucrose  or  sim])le 
syru])  is  replaced  by  dextrose  and  glycerin.  ]n  addition 
to  l)eing  sweet,  syrups,  with  tbe  excei)tion  of  simple 
syru]),  have  a  llavor  characteristic  of  the  drugs  or  flavor¬ 
ing  agents  wbicli  they  contain.  They  may  be  made  acid¬ 
ulous,  aromatic,  or  bydroalcobolic  either  by  tbe  addition 
of  tbe  a])j)ro])i-iate  constituents  to  sim])le  syrup  or  by  dis¬ 
solving  tbe  suci’ose  in  tbe  solutions  of  medicinal  oi‘  flavor- 


ing  agents.  Sim])le  syru])  is  a  neai’ly  saturated,  com])ara- 
tively  stable,  a(pieous  solution  of  sucrose  and  is  used 
re})eatedly  iu  tbe  pre])aration  of  other  syru])s. 

-\s  a  class  of  ])i‘e])aratious,  syru])s  are  sweet  and  ])leas- 
ant  to  tbe  taste  and  are  an  old  and  popular  foimi  of 
medication.  Tbe  bigb  concentration  of  sucrose  in  most 
syrui)s  serves  to  ])reserve  them.  Although  alcohol  is 
l)resent  in  syiaq^s  in  rather  low  concentrations,  it  plays 
the  role  of  both  solvent  and  i)reservative.  Glycerin,  when 
used,  acts  as  a  solvent  and  a  preservative  as  well  as  a 
sweetening  agent.  Tbe  sweetness  of  glvcerin  is  not  usu¬ 
ally  as  acceptable  as  that  of  syrup,  but  it  is  rated  as  a 
good  solvent  in  tbe  extraction  of  tannin-bearing  drugs. 

Dextrose  appeai-s  in  a  few  of  tbe  official  syrui)s,  but 

Micro.^e  IS  tbe  sugar  of  greatest  inq)ortance  in 'the  nianu- 

aot.ire  ol  .y, It  i.s  tlio  sweetest  et  all  saRars,  plenti- 

liil,  velatively  clieap,  and  readily  sninlile  in  water.  Tlie 

olheiai  inonoRTaiili  "H  sucrose  includes  .letails  relative  to 

ds  ,le.scn,,tn,n,  solninlity.  and  tests  for  identity  and  nu- 

nty  wind,  sliould  he  considere.l  in  connection'witli  this 

discussion  upon  syrups.  mis 
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Siiii])le  syrii])  lias  a  specific  gravity  of  1 .?)!.  Not  all  of 
tlie  official  syrups  are  of  this  density,  hut  they  all  have 
a  s]3ecitic  gravity  greater  than  1.  For  this  reason  most 
))harinaceutical  syrups  are  termed  heavy  synijis. 

While  the  official  synpis  should  contain  enough  sugar 
to  approach  saturation,  they  should  not  he  completely 
saturated  because  of  the  jiossihility  of  the  formation  of 
crystals,  es])ecially  when  stored  in  the  cold.  Tn  making 
sim])le  syrnp  hy  the  heat  process,  it  is  ])ossihle  to  dis¬ 
solve  more  sugar  at  the  elevated  temperature  than  will 
remain  in  solution  at  room  tenpierature. 

The  nature  of  the  solvent  is  also  a  factor  in  determin¬ 
ing  the  amount  of  sugar  to  he  added  to  certain  syrni) 
formulas.  A  solvent  containing  a  high  iiercentage  of 
alcohol  will  dissolve  less  sugar  than  one  of  a  low  alcoholic 

content.  ‘  t  •  , 

^[any  of  the  official  syrups  are  used  as  cough  medicines 

or  are  used  in  mixtures  of  this  kind.  For  this  reason, 

many  of  them  contain  nauseating  constituents  such  as 

S(iuill,  senega,  and  ijiecac. 


The  Preparation  of  Syrups 


^Idie  chief  concern  in  making  syripis  is  the  problem  of 
getting  the  sugar  into  solution.  The  high  per  cen  o 
sugar  lu-esent  in  most  syripis  adds  to  the  difficiilt>  of 

their  manufacture.  i  r  .  ..  u 

is  dissolved  in  several  ways:  Inst,  by  addii  f, 

to  the  solvent  and  effecting  solution  by  some  torn,  ot 

agitation,  preferablv  without  the  api.licat.on  of  beat, 

second,  by  mlding  the  sugar  to  the  ''o*  ‘I’';  7;_ 

tinuing  some  form  of  agitation  m.t.l  the  su  a.  i.  K 
third  bv  uei-eolatiou,  'vbicb  consists  m  putting 
in  a  Into,-  ami  adding  sulbcient  water,  or 

other  solvent,  to  dissolve  it.  M’l.e  second 

,,\vav  of  , nailing  small  amounts  ol  .  ^  , 

,,,,.s,M-iptiou  use.  ('e.-tain  of  the  meil.cinal  s>iu|i.,  . 
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as  synij)  of  ferrous  iodide,  are  made  l)y  tliis  method. 
Syru])s  made  l)y  the  first  and  seeond  procedures  often 
liave  to  ])('  strained  and  sometimes  need  to  ])e  filtered. 
Ordinary  i^auze  serves  as  a  good  medium  for  straining 
syru])s.  Cotton  is  a  good  filtering  medium  for  syrups, 
wliicli  filter  miK'h  faster  wlien  fiot.  Cacao  syru])  is  pre- 
l)ared  witli  tlie  aid  of  lieat  ])ut  is  not  filtered. 

In  a  well-managed  setuj),  the  percolation  ])rocedure 
lias  some  advantages  foi-  tlie  jireparation  of  simple  syruj). 
It  lends  itself  to  the  making  of  lai’ge  quantities  of  sinqile 
syrup  tor  manufacturing  purposes  and  for  the  soda  foun¬ 
tain.  Distilled  water,  in  jiassing  through  the  sugar  in  a 
jiercolator  at  a  regulated  rate  of  flow,  will  become  sat¬ 
in  ated  and  the  finished  syriiji  should  not  need  filtering. 

The  percolation  process  enters  into  the  making  of 
syriqis  in  an  indirect  way  in  a  few  instances.  For  ex¬ 
ample,  syru])  of  wild  cherry  is  made  by  percolating  the 
wild  cherry  hark  and  other  ingredients  with  an  appro- 
priate  menstruum.  The  required  amount  of  sugar  is  then 
dissolved  in  the  jiercolate.  In  case  the  sugar  is  not  clean 
the  syru])  will  have  to  he  filtered. 

Spoilage  in  Syrups 

AVIule  syniiis  are  reasonal)ly  stal)le  preparations,  many 
■  lo  not  keej,  well,  l^re.servatives  and  other  olieniicals  are 
ad,  ed  to  many  syrn,,  fonnnias  to  pre,serve  and  otherwise 
Stabdize  tli^n.  Benzoic  acid  is  tlie  most  common  pre- 

me  a  hie  I  f  '»■  potassinm  liydroxide 

a.e  a,  ded  to  syrn|,s  tor  the  pnrj.ose  of  increasing  the 

solnlnlity  ot  resnions  con,.titnents  of  certain  .Irims 
careless  limfl'f  «ttrihntahie  to 

r;!:r  t 

-Many  ot  tliem  are  excellent  me, limns  fm  tlm'!  niwih’lrf 
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tainers  and  stored  in  a  cool  place.  Certain  syrujis,  such 
as  those  of  acacia  and  althea,  should  he  kejit  under  re¬ 
frigeration,  The  sto})])ers  and  closures  for  containers  for 
syrups  also  should  he  clean  and  sterile. 

The  syruiis  of  hydriodic  acid  and  ferrous  iodide  may 
show  discoloration  upon  standing.  This  may  be  attrib¬ 
uted  to  caramelization  or  the  liberation  of  iodine.  Under 


certain  conditions  sucrose  solutions  hydrolyze  to  dextrose 
and  levulose.  The  latter  caramelizes  in  the  presence  of 
strong  acids.  Iodide  compounds,  such  as  FeTo  and  III, 
may  liberate  iodine  slowly  in  the  presence  of  acids. 

Syrup  of  ferrous  iodide  which  has  darkened  because 
of  tiie  liberation  of  free  iodine  can  be  restored  to  its  orig¬ 
inal  apjiearance  by  adding  a  small  amount  of  iion,  in  the 
form  of  card  teeth  or  reduced  iron,  to  it.  The  iron  reacts 
with  iodine  to  form  the  colorless  salt.  If  discoloration 
is  the  result  of  caramelization,  there  is  no  very  easy  way 
of  getting  rid  of  the  color. 

Fruit  syru])s,  such  as  cherry  and  i'as])l)eii\,  aie  ])ie- 
pared  from  the  fresh  juices  of  the  respective  fruits.  The 
iiroblems  of  preiiaring  and  clarifydng  these  two  vehicles 
for  syrups  are  discussed  in  detail  under  Juices.  Jhese 
syrups  are  elaritied  liy  lieating  tliein  over  a  water  liatli, 
wliieli  causes  albuminous  matter  of  the  juices  to  coagii- 
late  ami  rise  to  tlie  surface,  wliere  it  is  removed  by  skmi- 


Tbe  stability  of  sugar  solutions  is  all'ected  b\  light,  ail, 
and  beat.  They  should,  therefore,  be  put  in  closed  con¬ 
tainers  and  .stored  in  a  cool  lilace  protected  tiom  ligh  . 
Svrups  which  have  natural  color,  such  as  the  fruit  syrups 
ai'e  especially  susceptible  to  the  effect  ot  light  and  fade 
upon  e.xposiiie  to  ilirect  sunlight.  Syrups  y">etinies  i  - 
dlop  a  turbidity  upon  stan.ling  ami  may  be  chu  died  b> 
'uldi.,.'  with  thorough  mixing,  1  to  d  dm.  ot  piirdied 
talc  for  each  IdO  cc.  and  liltering.  'I'he  talc  functions 
both  as  an  adsorbent  and  liltering  medium. 
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Syrups  qp^’icial  in  the  United  States  I’iiak.macopoeia  XIII 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Citric  Acid  Syrup 

Syrupus  Acidi  C  it  rid 

A  clear,  acidulous,  lemon-fiavored 
syrup 

Glycyrrliiza  Syrup 

Sy rupus  G lycy rrh izae 
(Licorice  Syrup) 

A  clear,  dark-colored  syru[)  with  a 
decided  licorice  flavor,  containing 
about  5  per  cent,  by  volume,  of 
alcohol 

llydriodic  Acid  Syrup 

Syrupus  Acidi  Ilydriodici 

A  clear,  colorless  to  pale  straw-colored 
syrup  containing  1.3  Cm.  to  1.5  Cm. 
of  III  in  each  100  cc. 

Ipecac  Syrup 

S  y  r  u  pus  I  pec  a  curt  nhae 

A  clear,  brownish-colored  syrup  con¬ 
taining  glycerin  and  about  2  per 
cent,  by  volume,  of  alcohol 

Orange  Flower  Syrup 

Syrupus  Aurantii  Florum 

A  clear  .syruji  having  the  pleasant 
flavor  of  orange  flowers 

Orange  Syrup 

Syrupus  Aurantii 

A  clear,  acidulous,  orange-flavored 
syrup  containing  about  3.5  per  cent 
of  alcohol  by  volume 

Aromatic  Rhuliarl)  Syi-up 

Syrupus  Lhei  Aromaticus 

A  clear,  dark-('olored  syi'up  with  a 
flavor  of  rhubarb,  containing  about 

7  ]»or  cent  of  alcohol  by  volume 

Compound  Sarsa])arilla  Syrup 

Syrupus  Sarsaparillae  Conipositus 

A  clear,  dark-colored  syrup  with  an 
odor  and  taste  resembling  I'oot  beer, 
containing  about  10  per  cent  by  vol¬ 
ume  of  alcohol 

Senna  Syrup 

Syrupus  Senuae 

A  (deal’,  dark-colored  .syrup  with  a 
taste  characteristic  of  senna,  con¬ 
taining  about  (i  [)er  cent  bv  volume 
of  ab’ohol 

Syrup 

Syrupus 

(Sirup,  Simple  Syrup) 

A  clear,  lieavy,  viscous  licpiid  contain¬ 
ing  about  (57  per  cent  bv  weight  of 
sucrose 

Tolu  Balsam  Syrup 

Syrujnts  Balsami  ToJutani 
(Syrup  of  Tolu) 

A  clear,  slightly  colored,  licpiid  with 
tlie  odor  and  flavor  of  tolu  and  con¬ 
taining  about  3  per  cent  of  alcohol 
by  V(dume 

W  ill]  Cherry  Syrup 

Syiupuft  Pruni  Pirpinianae 

A  (dear  reddish-colored  licpiid  with 
tlie  odor  and  taste  of  wild  cherry 
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Syrups  Official  in  the  National  Formulary  VIII 


English  Title 

Latin  Title 
(SjTionym) 

Definition 

or 

Description 

Acacia  Syrup 

Syrupv.^  Acaciae 

A  thick,  viscid,  translucent,  sweet 
liquid 

Althea  Syrup 

Syrupu>s  Althaeae 

A  thick,  viscid,  glycerinated,  sweet 
liquid  containing  about  3  per  cent 
of  alcohol  by  volume 

Bromides  Syrup 

Syrnpm  Bromidorum 

A  clear,  reddish-colored  syrupy  liquid 
with  a  taste  characteristic  of  the 
bromide  salts,  containing  about  5 
per  cent  of  alcohol  by  volume 

Cacao  Syrup 

Syriipns  Cacao 

(Cocoa  Syrup;  Chocolate- 
flavored  Syrup) 

A  thick,  dark  syrup  with  the  char¬ 
acteristic  chocolate  odor  and  taste, 
containing  about  2  per  cent  of  al¬ 
cohol  by  volume 

Cherry  Syrup 

Syrupns  Cerasi 

A  clear,  reddish-colored  liquid  with 
the  odor  and  taste  of  sour  cherries, 
containing  about  2  per  cent  of  al¬ 
cohol  by  volume 

Cinnamon  Syrup 

Syrui>uft  Cinnamomi 

A  clear,  reddish-brown  liquid  with  the 

odor  and  taste  of  cinnamon  oil,  con¬ 
taining  about  2  per  cent  of  alcohol 
Ijy  volume 

Ephedrine  Sulfate  Syrup 

Synipm  Ephedrinae  Sulfatis 

A  0.4  per  cent  solution  of  ephedrine 
sulfate  in  cherry  syrup,  containing 
.3  per  cent  of  alcohol  by  volume 

Aromatic  Eriodictyon  Syrup 

Syrnpus  Eriodictyi  Aromaticus 
(Aromatic  Yerba  Santa 

Syrup;  Synipus  Cor- 
rigens) 

A  syrup  prepared  by  dissolving  su¬ 
crose  in  a  solution  of  medicinal  and 
aromatic  drugs  and  chemicals;  it 
contains  about  7  per  cent,  by 
volume,  of  alcohol 

Ferrous  Iodide  Syrup 

Syrnpus  Ferri  lodidi 

A  clear,  to  pale  yellowish-green  syrup 
with  a  ferruginous  taste  and  an 
acid  reaction;  it  contains  about  o 
per  cent  of  FeE  by  weight 

Ferrous  Sulfate  Syrup 

Syrapus  Ferri  S^^lfatis 

A  pale,  greenish  syrup  containing 
about  4  Gm.  of  FeSO^  •  7  H,0  m 
each  100  cc. 

(linger  Syrup 

fiyrupufi  Zingihens 

A  clear,  pale,  reddish-colored  syrup 
with  a  ginger  flavor  containing 
about  4  per  cent,  by  volume,  of  al¬ 
cohol 
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Official  in  the  National  Formltlaky  \’I11 — Cont’d 


Englisli  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Descrijjtion 

llypopliospliites  Syrup 

Sy r upus  H ypoph  osph itum 

An  aqueous,  glycerin,  acidulous  solu¬ 
tion  of  the  hypophosphites  of  cal¬ 
cium,  potassium,  and  sodium 

Compound  Hypophosphites  Syrup 
Syrupus  llypophosphitiim  Com- 
■poffitus 

An  aqueous,  glycerin,  acidulous  solu¬ 
tion  of  the  hypophosphites  of  cal¬ 
cium,  potassium,  sodium,  iron,  and 
manganese 

Ipecac,  and  Opium  Syrup 

t<yntpiis  I pecacuanhae  et  Opii 
(Dover’s  Powder  Syrup) 

A  clear,  dark,  syrupy  solution  of 
ipecac  and  opium  tincture  contain¬ 
ing  about  2  per  cent  of  alcohol  by 
volume 

Pine  Tar  Syrup 

Syrupm  Picis  Pini 

( Syrupus  Picis  Liquidae ; 
Tar  Syrup) 

A  clear,  dark,  syrup  with  the  odor 
and  taste  of  pine  tar 

l^otassium  Guaiacolsulfonate  Syrup 
Syrnpus  Potas,sii  Gnniacolsul- 
fonatis 

A  7.5  per  cent  solution  of  i)otassium 
guaiacolsulfonate  in  aromatic  erio- 
dictyon  syrup,  containing  about  (i 
per  cent,  by  volume,  of  alcohol 

Raspberry  Syi’up 

Syrupus  Bubi  Idaei 

A  bright  red  syrup  prepared  by  dis¬ 
solving  sucrose  in  raspberry  juice  ; 
it  contains  about  2  per  cent  of  al¬ 
cohol  by  volume 

Rhubarb  Syrup 

Syrnjrus  Rhei 

A  dark,  syrupy,  liquid  with  the  odor 
and  taste  of  rhubarb,  containing 
about  (5  per  cent  of  alcohol  bv  vol¬ 
ume 

Senega  Syiup 

Syrupus  Senegae 

A  solution  of  senega  fluidextract  in 
syrup,  made  alkaline  with  diluted 
ammonia  .solution,  containing  about 

9  per  cent  of  alcohol  by  volume 

Squill  Syrup 

Syrupus  Scillae 

An  acidulous,  faintly'  colored,  svrup 
piepared  by  dissolving  suci’ose  in 
.squill  vinegar 

Compound  Squill  Syrup 

Syrupus  Scillae  Compositus 
(Hive  Syruj)) 

A  pale,  yellowish  syuup  containing 
about  0.2  per  cent  of  the  potent 
antimony  and  pota.ssium  tartrate 
.squill  and  senega  fluidextracts,  and 

7  to  8  per  cent,  by  volume,  of 
alcohol  ’ 
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Syul'ps  Op'FK'ial  in  the  National  Formulary  VIll — Cont’d 


English  Title 

Definition 

Latin  Title 

or 

{ Synonym) 

Description 

Tlivme  Syrnp 

A  fjiintly  colored  syrup  prejtared  by 

Syrupus  Thymi 

dissolving  sucrose  in  thyme  fluid- 
extract  ;  it  contains  about  12  per 

cent  of  alcohol  by  volume 

Compound  White  Pine  Syrup 

Syrupus  Pini  Albae  Compositus 

A  clear,  dark  syrup  prepared  by  dis¬ 
solving  sucrose  in  the  percolaie  ob¬ 
tained  from  a  nuxture  of  vegetable 
drugs ;  the  jtroduct  has  the  odor 
and  taste  of  pine  and  contains 

about  11  per  cent  of  alcohol  by 
volume 

Compound  White  Pine  Syrup  With 
Codeine 

Compound  white  ])ine  syrup  contain¬ 
ing  2  Gm.  of  codeine  phosphate  in 

Syrupus  Pint  Albae  Compositus 

10110  cc. 

curn  Coileina 

- 

Comments  Concerning  Syrups  Official  in  the 
United  States  Pharmacopoeia  XIII 

Citric  Acid  Syrup.— Tiiiotiire  of  lemon  is  added  for  the 
])ur])ose  of  improving  the  llavor  of  the  syrup.  It  is  pos- 
sil)le  for  tliis  syrui)  to  develoi)  a  terel)inthinate  odor  from 
tlie  oxidation  of  the  oil  of  lemon  contained  in  the  tinc¬ 
ture.  Such  an  odor  in  a  syrnp  would  naturally  render  it 
unfit  for  use.  The  syrup  is  pre])ared  by  the  simple  solu¬ 
tion  ])rocess.  .. 

Glycyrrhiza  Syrup.— 14iis  syrup  is  preiiared  hy  dis- 

solvinK  tlie  oils  of  feTinol  aiul  anise  in  ^ 

..Ivcvrrliiza  and  tliorongldy  1111x1115?  tin*  solntion  xm  Ii  tl 
r.i'oiiVr  <,nantity  of  syniii.  Tlie  llavor  and  ...  or  .,t  l.c.- 
rico  are  enlian.-e.l  l.y  tlie  iiresen.’e  of  tlie  volatile  .11  s 

Hydriodic  Acid  Syrup.-Tliis  syrnp  is  prepare.l  l.y  .  ,s- 

solviiif?'  tlie  re.,niro.l  ainonnt  of  sner.,se  in  , 

tlie  .lilnte.1  liv.lrio.lie  a.d.l  lias  been  a.lde.l.  1  ilteiiiir, 
i.  nsnallv  neeessarv.  Tlie  syrni.  slionl.l  luive  a  speeibe 
«.ravity  .'.f  1.18.  rpon  stan.linti-,  tliis  -rnp  may  .  eye  1.,,. 


color  either  hy  caranie 


idization  of  tlie  sn5?ar  wliieli  lias 
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1)0011  iiiv0rt0(l  or  by  tli0  oxidutioii  of  liydriodb'  iicid  to 
fr00  iodiii0  ill  aiiioiiiits  siil’Hcioiit  to  rosiilt  in  its  discolora¬ 
tion.  Tli0  syrii])  slionid  not  bo  disponsod  if  tbo  color  is 
caused  by  free  iodine  and  is  darker  than  a  pale-straw 
color. 

Ipecac  Syrup. — Ijiecac  syrii])  is  prejiared  by  dissolving 
i])ecac  llnidextract  and  the  glycerin  in  syrii]).  Ipecac 
diiidextract  is  made  acidulous  with  hydrochloric  acid 
for  the  pur])ose  of  forming  the  more  soluble  hydrocblo- 
ride  salts  of  the  alkaloids  of  the  drug.  The  acidity  of  the 
fliiidextract  might,  n])on  long  standing,  ])rodiice  some 
caramelization,  but  it  would  not  be  very  noticeable  in  a 


solution  which  is  naturally  dark. 

Orange  Flower  Syrup.— Orange  llower  syrii])  may  be 
pre])ared  by  either  of  two  ])rocesses;  sinpile  solution  or 
])ercolation.  Syrii])  of  orange  llowers  is  a  vehicle  with 
an  nmisnal  odor  and  taste  but  is  not  used  very  often. 
Both  orange  flower  water,  and  the  syrii])  made  from  it, 
tend  to  s])oil  rather  easily.  The  syru]),  especially,  seem^ 
to  serve  as  a  good  mediiim  for  the  growth  of  molds. 


Orange  Syrup.— Sweet  orange  ])eel  tincture  is  the 
source  of  the  orange  syrnp.  Citric  acid  is  added  to  im- 
])rove  the  flavor.  Before  filtration,  talc  is  mixed  with 
the  tincture  and  citric  acid  to  aid  in  clarifying  the  mix¬ 
ture  which  IS  made  cloudy  by  adding  a  considerable 
^olnnle  ot  water  to  the  highly  alcoholic  tincture  The 
required  amount  of  sucrose  is  dissolved  in  the  filtrate 
without  the  aid  of  heat  and  the  syrup  is  strained. 

This  ])re])araUon  sometimes  develo])s  a  tereliinthinate 
odoi  because  ot  the  deterioration  of  the  oil  of  orange  in 
the  tincture  ot  orange  ],eel.  Wh^^  ]]p<,  ],a])|)ens  the 
syrii])  IS  not  ht  for  use.  ‘  ^ 


Aromatic  Rhubarb  Syrup.-This  ])re])aration  is  made 
•  solution.  The  aromatic  tincture  of  rhubarb 

m  which  the  potassium  carbonate  has  lieen  dissolved  i^ 
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mixed  thoroughly  with  the  syrup.  The  object  of  the 
potassium  carl)onate  is  to  make  the  product  alkaline, 
thereby  rendering  the  resinous  constituents  of  rhubarb 
more  soluble,  which,  in  turn,  should  yield  a  clearer  syrup. 

Compound  Sarsaparilla  Syrup.— Sarsaparilla  fluidex- 
tract,  a  tasteless  preparation,  is  given  a  distinctive  odor 
and  taste  by  the  addition  to  it  of  the  oils  of  anise  and 
sassafras,  methyl  salicylate,  and  Iluidextract  of  giycyr- 
rhiza.  It  has  been  a  very  iiojiular  vehicular  syru])  tor 
the  administration  of  the  much-used  soluble  iodide  and 
bromide  salts.  The  taste  of  the  syrup  is  similar  to  the 
well-known  ‘‘root  beer”  flavor.  The  alcohol  should  help 
to  keep  the  oils  in  solution.  The  process  for  preparing 
the  syrup  is  that  of  simple  solution,  the  solution  of  the 
Huidextracts,  oils,  and  alcohol  l>eing  gradually  added, 
with  thorough  mixing,  to  the  syruj). 

Senna  Sjrup. — In  ])reparing  this  syrup,  the  oil  ot  co¬ 
riander  and  the  fluidextract  of  senna  are  mixed  with  nuu-e 
than  an  equal  volume  of  water  and  allowed  to  stand  for 
24  hours.  This  iiermits  the  resins  and  other  water-in¬ 
soluble  constituents  to  coagulate  and  jirecipitate.  4  he 
mixture  is  then  hltered  and  the  required  amount  ot  su¬ 
crose  is  dissolved  in  the  clear  filtrate.  The  oil  of  corian¬ 
der  is  added  to  inqu-ove  the  unpleasant  taste  ot  senna 

fluidextract. 

Tolu  Balsam  Syrup.-There  are  two  processes  to>-  pre¬ 
paring  this  svrup;  simple  solution  ami  percolation.  Tolu 
Imlsmn  tincture  is  the  source  of  the  odor  an<l  tlavoi  of 
this  svrup.  The  ad.lition  of  water  to  the  higdily  alcoholic 
solution  of  the  balsam  toll,  produces  a  l-y'l^ 
is  removed  by  liltering.  The  magnesium 

I.::,;.',  dUribuling  age,,,  for  .lie  tinc.,„-e  -'‘I-  ’ 

i,  is  .sufficiently  alkaline  to  neutral,-/,.'.  ,„  l><>'t.  <>* 
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the  acidity  of  the  tolu.  Tliis,  in  turn,  makes  for  greater 
stability  of  tlie  tiiiished  i)roduct.  The  sugar  is  dissolved 
in  the  clear  hltrate  by  the  aid  of  gentle  heat  or  is  put  into 
solution  l)y  percolating  the  sugar  with  the  filtrate. 

Syrup  of  tolu  has  l)een  a  very  acceptable  vehicle  for 
cough  mixtures  for  a  long  time.  It  has  a  slight  color 
and  a  very  pleasant  odor  and  taste.  However,  it  may 
develop  a  very  disagreeal)le  odor  if  acted  upon  l)y  cer¬ 
tain  molds. 


Wild  Cherry  Syrup. — The  j^ercolation  process  is  in¬ 
volved  in  the  manufacture  of  syrup  of  wild  cherry  bark. 
The  sucrose  is  dissolved  l)y  agitation  or  percolation  in 
the  percolate.  The  glycerin  and  alcohol  called  for  in 
the  formula  serve  both  as  solvents  and  preservatives. 
The  glycerin  aids  in  extracting  the  color  of  the  bark, 
thereby  producing  a  somewhat  darker  syrup  than  would 
be  obtained  without  it.  The  chief  active  chemical  con¬ 
stituent  of  the  syrup  is  hydrocyanic  acid,  which  is  pro¬ 
duced  l)y  the  action  of  emulsin,  an  enzyme,  upon  a  glu- 
coside  present.  Benzaldehyde  is  one  of  the  products  of 
this  reaction  and  contributes  the  characteristic  almond¬ 
like  odor  and  taste  of  the  syrup. 


Syrup  of  wild  cherry  liark  is  one  of  the  most  attractive 
pharmaceuticals  we  have  with  respect  to  color,  odor, 
and  taste  and  has  long  lieen  popular  as  a  vehicle  for 
cough  remedies.  It  has  a  high  content  of  tannin;  there- 
ore,  it  IS  not  possilile  to  add  codeine  or  its  salts,  whicli 

mixtures,  to  this 

s>iup.  Alkaloids  are  incompatible  with  tannic  acid  solu¬ 
tions.  byruiis  made  from  artificial  cherry  flavor  and 

1  r’tl  f“’"  »>■<*  from  tmmi„  and 

me,  tlierefore,  e„m))atihle  witli  ulUaloi.ls.  Tliey  are  for 
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Comments  Concerning  Syrups  Official  in  the 
National  Formulary  VIII 

Acacia  Syrup. — Acacia  syrup  is  ])reparecl  liy  dissolv¬ 
ing  the  acacia,  sodium  lieiizoate,  and  sucrose,  previously 
mixed,  in  the  re({uired  amount  of  water  liy  the  aid  of 
heat.  Heating  is  likely  to  produce  a  scum  wliich  should 
he  removed.  The  syru])  may  he  strained  if  necessary. 
The  vanilla  tincture  is  added  to  the  cool  syrup  to  improve 
its  flavor.  Since  a  syrup  containing  acacia  is  a  good 
medium  for  the  growth  of  molds,  sodium  lienzoate  is 
added  for  preservative  purposes.  Even  so,  syrup  of 
acacia  spoils  rather  easily,  especially  in  warm  weather. 
It  is  a  demulcent  type  of  vehicle  whicli  is  not  often  used. 

Althea  Syrup. — Like  acacia  syruj),  this  preparation  is 
a  demulcent  vehicle  which  sjioils  easily,  especially  in  the 
summer  time.  The  macerated  mixture  is  strained  with¬ 
out  expi’ession,  and  the  siu'rose  is  dissolved  liy  agitation 
in  the  strained  li([uid;  glycerin  is  added  lastly.  The 
althea  is  washed  jirevious  to  macerating  it  to  remove 
dirt  and  other  impurities. 


it  is  (luite  iiipiossilile  to  filter  such  viscous  syrups  as 
those  of  acacia  and  althea  which  are  often  not  clear, 
although  they  may  he  strained.  Althea  syruj)  contains 
no  preservative. 

Bromides  Syrup. — llromides  syruj)  is  a  solution  of  the 
l)romides  of  potassium,  sodium,  ammonium,  calcium,  and 
lithium,  sweetened  with  sucrose,  colored  with  compound 
tincture  of  cudheaiA  and  llavored  with  vanilla  tincture 
and  ('omj)ound  syruj)  of  sarsaj)arilla.  I  he  ti\  e  hiomide.: 
and  the  sucrose  are  put  into  solution  in  distilled  water 
l)v  the  aid  of  heat.  The  tincture  and  the  comjHumd  sarsa- 
jiarilla  syruj)  are  added  to  the  cooled  solution  and  mixed 

well. 


JThe  First  Supplement  compo'nal  amar’anth^soluuU.  may 

co,„„n.  a.™.. 
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Syrup  of  l)roini(les  is  a  popular  and  ratlier  agreeable 
foriii  of  adiuiuisteriiig  the  brouiide  salts  and  in  composi¬ 
tion  is  not  greatly  different  from  the  live  bromides  elixir. 

Cacao  Syrup. — Cacao  syruji  is  a  popular  flavoring- 
syrup.  Vanilla  tincture  is  added  to  enhance  the  ctmco- 
late  flavor,  and  gelatin  is  added  to  aid  in  liolding  the 
insolul)le  portion  of  the  cocoa  in  suspension.  This  syrup 
was  formerly  ])re])ared  at  boiling  tem2)erature,  but  the 
present  procedure  directs  that  the  gelatin  and  sugar  be 
dissolved  in  water  on  a  water  bath.  The  cacao  is  mixed 
with  a  small  amount  of  water  and  warmed.  The  sugar- 
gelatin  solution  is  added  to  the  cacao  mixture  with  con¬ 
stant  stirring,  keeping  the  temperature  at  about  80°.  The 
syrup  is  allowed  to  cool  slowly  and  stirred  occasionally. 
When  cool,  the  vanilla  tincture  is  added  and  the  volume 
made  up  to  quantity  with  distilled  water  and  mixed  thor¬ 
oughly. 

This  cliocolate-flavored  syrup  is  universally  used  at 
soda  fountains.  It  is  used  in  few  instances  to  mask  the 
taste  of  bitter  drugs,  such  as  quinine,  especially  for 
administration  to  children.  Coco-quinine"  is  a  very 
well-known,  chocolate-flavored  2:)roprietary  medicine. 

Cacao  syrup  will  spoil  rather  easily,  especially  in  warm 
weather,  and  should  be  refrigerated  if  it  is  to  l)e  kept 
longei  than  a  few  days.  The  combination  of  syrup  and 
gelatin  in  the  mixture  makes  a  good  medium  for  tlie 
growth  of  molds. 

Cherry  Syrup.  Cherry  syrup  is  prepared  by  dissolv¬ 
ing  the  sucrose  in  the  sour  cherry  juice  by  heating  them 
on  a  water  bath.  The  solution  is  then  allowed  to  cool 
and  any  scum  which  has  formed  is  removed.  The  al¬ 
cohol  IS  then  added  for  preservative  purposes  and  the 

syrup  made  up  to  volume  liy  the  addition  of  distilled 
water. 


Eli  Lilly  &  Co.,  Indianapolis,  Ind. 
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This  is  a  very  acceptable  flavoring  syrup,  which  ap¬ 
peared  first  in  National  Formulary  VI.  It  is  a  syrnx) 
with  an  attractive  red  color  and  a  pleasant,  acidic  taste, 
and  it  is  a  good  vehicle  for  cough  mixtures  and  for  cer¬ 
tain  bitter-tasting  drugs.  It  is  free  from  tannin  and  is, 
therefore,  compatible  with  iron  preparations  and  with 
alkaloids,  such  as  codeine  and  its  salts,  which  are  often 


used  in  cough  medicines. 

Manufacturers  have  objected  to  this  product  for  the 
reason  that  it  is  made  from  the  juice  of  fresh  sour  cher¬ 
ries,  the  latter  being  available  only  for  a  short  period 
in  the  summer.  To  be  able  to  supply  large  amounts  of 
the  syrup  throughout  the  year  would  require  that  the 
juice  be  made  during  the  cherry  season.  This,  in  turn, 
would  result  in  the  use  of  excessive  container  and  storage 
facilities  for  a  considerable  period  of  time.  As  an  an¬ 
swer  to  this  problem,  artificial  cherry  flavors  have  been 
developed.  Some  of  these  are  good,  but  syrups  made 
from  them  are  not  quite  equal  in  quality  of  flavor  to  the 
natural  cherry  syrup.  However,  an  artificial  product  is 
not  dependent  upon  the  season  or  a  good  crop  ot  iruit. 

Pharmacists  who  live  in  parts  of  the  country  where 
sour  cherries  are  available  in  season  are  encouraged  to 
prepare  the  cherry  juice  and,  in  turn,  the  syrup  from  it. 
They  could,  by  this  means,  furnish  the  prescribing  physi¬ 
cians  with  an  excellent  vehicle  which  would  be  most  ac¬ 
ceptable  to  their  customeis.  UnA/nrhicr 

Cinnamon  Syrup.-Cinnamon  syrup  is  a  Aavoii  ^ 
svrup  which  is  prepared  by  dissolving  cinnamon  o  1  m 
eompo^d  cudbkr  tincture.  This  solution  -^dissolved 

in  the  syrup.  The  compound  cudbear  tinctuie 

fiid^md  sy  up  a  brown  color.  The  syrup  "<^«tral  m 
“on  and  has  a  pleasant  taste.  Its  use  is  limited  be¬ 
cause  too  many  people  object  to  the  taste  of  cinnamon. 


*See  footnotes  page  128. 
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Ephedrine  Sulfate  Syrup. — The  epliedrine  sulfate, 
citric  acid,  and  caramel  are  dissolved  in  the  water  and 
mixed  with  the  alcoholic  solution  of  vanillin,  henzalde- 
hyde,  and  the  oils  of  lemon  and  orange.  To  this  is  added 
the  amaranth  solution  and  the  sucrose,  solution  being  ef¬ 
fected  hy  agitation.  This  artificially  flavored  and  colored 
syrup  differs  considerably  from  the  original  official  syrup 
which  is  dependent  wholly  upon  cherry  syrup  for  color 
and  flavor.  It  is  claimed  hy  those  who  manufacture  this 
syrup  that  the  formula  in  the  First  Supplement,  National 
Formulary  VIIT,  is  the  more  satisfactory  of  the  two 
formulas  because  it  is  not  de]iendent  upon  cherry  syrup 
which  is  prepared  from  cherry  juice  that  is  obtainable 
only  in  season.  Furthermore  it  is  acceptable  to  the  taste 
and  keeps  well. 

Aromatic  Eriodictyon  Syrup.— This  syrup  is  made 
aromatic  hy  the  presence  of  the  oils  of  sassafras,  lemon, 
and  clove.  They  are  dissolved  in  the  alcohol  to  which 
the  fluidextract  of  eriodictyon  and  the  compound  tincture 
of  cardamon  are  added.  To  this  mixture  are  added  the 
potassium  hydroxide  solution  and  a  considerable  jiro- 
portion  of  the  water.  The  resinous  constituents  of  the 
fluidextract^  of  eriodictyon  are  rendered  soluble  hy  the 
alkali  solution.  The  insoluble  magnesium  carbonate  is 
then  added;  it  serves  to  increase  the  alkalinity,  to  dis¬ 
tribute  the  finely  precijiitated  resinous  material,  and 
finally,  to  act  as  a  filtering  aid.  The  whole  mixture  is 
allowed  to  stand  overnight  after  lieing  well  shaken.  It 
IS  then  filtered  and  the  sucrose  dissolved  in  the  clear 
hltiate  hy  agitation  in  a  bottle  kept  warm  in  a  vessel  of 
hot  water.  Following  oo.nplete  solntion  of  the  sugar  tfe 
quantity  ,s  made  up  to  volume  hy  the  aihlitiou  of  (listilleil 

Official  November''lJ''l947.*^"^®^  Supplement  to  the  National  Formulary  VIII. 
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Aromatic  eriodictyon  syrup  is  a  good  masking  agent 
for  hitter  drugs,  sucli  as  stryclmine  and  (luinine,  not  only 
liecause  of  its  sweet  taste  and  aromatic  odor,  but  also 
because  the  resin  of  the  eriodictyon  presumably  jiara- 
lyzes  the  taste  buds  of  the  tongue  and  absorbs,  to  some 
degree,  tlie  bad-tasting  alkaloids. 

Ferrous  Iodide  Syrup. — The  beginner  should  realize 
that  the  preparation  of  this  syrup  involves  a  simple 
chemical  reaction.  Two  insoluble  elements,  iodine  and 
iron,  are  made  to  react  with  each  other  in  the  presence 
of  water.  The  reaction  may  be  hastened  by  agitation  or 
the  application  of  gentle  heat.  Caution  should  be  exer- 
ciseil  at  this  point,  because,  if  the  heat  is  much  more  than 
gentle,  which  is  just  warm  to  the  touch,  the  iodine  wdl 
be  lost  bv  volatilization.  Only  fine,  bright  iron  wire  in 
the  form  of  card  teeth  should  be  used.  However,  reduced 
iron  can  be  substituted  for  the  iron  wire.  When  the 
li(iuid  has  lost  the  odor  and  reddish  color  of  iodine  and 
has  acquired  a  greenish  color,  the  reaction,  according  to 
the  following  equation,  has  taken  place: 


Fe 


1., 


Feb. 


^rhe  greenish,  soluble,  ferrous  iodide  is  the  jiroduct 
souo-ht  The  liquid  mixture  is  then  brought  to  a  boi  ,  a 
small  portion  of  the  sn^ar  is  dissolved  in  the  hot  hqnid, 
and  the  whole  is  liltered  into  the  remamder  ot  *  ^ 

in  the  receiver.  The  susar  is  dissolved  in  the  dtiate  > 
agitation.  Meat  may  he  nse.l  if  necessary,  ‘yi-j; -- 
phoroiis  acid  is  added  to  the  syrup  which  is  hn.  ll\  nia  e 
to  volume  bv  the  addition  ot  distilled  vatei.  1 
hnished  syrup  is  the  lieaviest  of  the  syrups,  having  a 

siiecitic  gpavity  of  1.3/.  ^  _ 

Tn  the  procedure,  an  excess  amount  of  iron  is  nsec 

to  ensure  complete  utilization  of  all  of  the  free 
in  the  reaction.  The  unreacted  iron  is  easily  sepaia 
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l)y  filtering.  The  hypo])lios])horiis  acid  is  added  at  tlie 
end  of  the  process  for  i)iir})Oses  of  stalhlization — to  aid 
in  keeping  the  ferrous  iron  salt  from  oxidizing  to  the 
ferric  state  which  it  tends  to  do  in  the  presence  of  air 
and  moisture,  even  though  j^rotected  by  the  presence  of 
sucrose  and  the  hypophosphorous  acid.  The  so-called 
stabilization  effect  of  hypophosphorous  acid  is  attributed 
to  the  fact  that  it  oxidizes  more  rapidly  than  the  ferrous 
iodide. 

It  has  been  observed  that  this  reaction  often  goes  about 
halfway  to  comi)letion ;  then  it  stops  or  l)ecomes  markedly 
slower.  The  addition  of  small  portions  of  iron,  together 
with  some  agitation,  causes  the  reaction  to  go  foixvard 
to  completion  without  further  delay. 

Syrup  of  ferrous  iodide,  upon  standing,  often  becomes 
discolored.  The  color  is  attributed  either  to  the  cara- 
melization  of  the  sucrose  by  the  acid  present  or  to  the 
liberation  of  free  iodine  caused,  ])erhaps,  by  insufficient 
protection  against  oxidative  processes.  This  is  one  syrup 
that  may  be  exposed  to  direct  sunlight,  which  is  a  re¬ 
ducing  agent  that  not  only  prevents  darkening  of  the 
s}iup  but  also  will  remove  discoloration  caused  by  free 
iodine.  If  the  darkening  of  the  syrup  should  be  the  re¬ 
sult  of  caramelization,  naturally  the  sunlight  is  not  effec¬ 
tive  in  dispelling  the  color.  The  National  Formulary 
suggests  the  sul)stitution  of  citric  acid  for  hypophos- 
plioroiis  acid  for  tlie  purpose  of  retarding  discoloration 
of  the  syrup.  Citric  acid  being  the  weaker  of  tlie  two 
acids  would,  by  reason  of  that  fact,  be  less  likely  to  effect 
the  cheimcal  clianges  involved  in  causing  caramelization 
or  the  liberation  of  iodine  by  oxidative  processes 
Ferrous  Sulfate  Syrup.-This  syrup  is  prepared  by 
dissolving  ferrous  sulfate,  citric  acid,  peppermint  spirit, 
and  about  one-fourth  of  the  sugar  in  the  water.  It  is 
filtered  until  clear,  and  the  remainder  of  the  sugar  is 
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dissolved  in  the  filtrate,  strained  if  necessary,  and  made 
np  to  volnine  with  distilled  water. 

The  peppermint  spirit  is  added  for  flavor.  The  citric 
acid  should  improve  the  taste  and  retard  the  oxidation 


of  the  ferrous  salt. 

This  is  a  pleasant-tasting,  reasonably  stable  syrup 
which  has  found  favor  as  a  means  of  administering  iron, 
especially  to  children. 

Ginger  Syrup. — Ginger  syrup  is  a  pleasant-tasting 
vehicle  prepared  from  ginger  flnidextract  which  is  mixed 
with  the  alcohol  and  the  licpiids  triturated  with  the  mag¬ 
nesium  carbonate  and  a  small  portion  of  the  siigai. 
The  water  is  added  to  this  mixture  slowly,  and  with 
stirring,  until  the  sucrose  is  dissolved.  It  is  then  filteied 
and  the  remainder  of  the  sucrose  dissolved  in  the  filtiate 
with  the  aid  of  gentle  heat.  It  is ‘strained  and  made  np 
to  volnine  with  distilled  water  and  mixed  v  ell. 

This  syrup  is  rendered  slightly  alkaline  vith  mag¬ 
nesium  carbonate  which  makes  the  oleoresinons  constit¬ 
uents  somewhat  more  soluble.  At  the  same  time  the 
carbonate  acts  as  a  filtering  aid.  The  alcohol  is  added 
both  as  a  solvent  and  a  preservative. 


Hypophosphites  Syrup.— Hypophosphites  syrup  is  pre- 
pared  bv  dissolving  tlie  liypopliospliite  salts  and  tlie 
Ivpophospl.orous  acid  in  the  watery  Idie  solution  is 
filtered  and  the  dextrose  and  glycerin  dissohed  in  t  . 
filtrate  by  agitation.  The  product  is  hrought  up  to  vol- 


lime  and  strained  if  necessary. 

Since  the  formula  contains  a  high  per  cent  of  glycerin, 

the  Second  Supplement  of  the 

permitted  a  reduction  of  the  glycerin  to  about  ^  Pei  ce 

ume  and  the  substitution  of  CO  per  cent  iv/v  of 
uerose  kr  the  dextrose.  The  Third  Supf, lenient  per- 
.nitteil  the  use  of  propylene  glycol  for  the  glycerin  in 

original  formula. 
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Compound  Hypopliosphites  Syrup.— This  syrup  is  a 
solution  of  five  liypopliospliite  salts,  liypopliospliorous 
acid,  quinine,  strychnine,  sodium  citrate,  and  dextrose, 
in  distilled  water.  The  dextrose  and  glycerin  aid  in 
stabilizing  the  hypophosphite  salts  which  are  rather 
strong  reducing  agents.  The  sodium  citrate  is  present 
to  render  the  hypopliosphites  of  iron  and  manganese  more 
soluble. 

In  an  effort  to  conserve  quinine  during  World  AVar  II, 
the  First  Supplement  of  the  National  Formulary  VII  per¬ 
mitted  the  omission  of  that  item  from  the  formula.  The 
First  Supplement,  National  Formulary  A^III,  effective 
November  1,  1947,  has  again  directed  that  quinine  be 
omitted  from  the  formula  because  of  its  scarcity.  The 
Third  Supplement,  National  Formulary  A^II,  permitted 
a  reduction  of  the  glycerin  to  5  per  cent  by  volume  and 
the  dextrose  to  be  replaced  by  70  per  cent  w/v  of  sucrose. 
It  is  interesting  to  note  that,  except  as  a  war  measure, 
the  hypopliosphites  are  without  sucrose  in  the  formulas. 
For  this  reason,  they  are  syrup-like  preparations  but  are 
not  syrups  in  the  strict  sense  of  the  word.  Sucrose,  if 
present  in  these  preparations,  would  tend  to  cause  dis¬ 
coloration  through  caramelization  and  that  is  reason 
enough  for  not  using  it  in  these  formulas. 

Ipecac  and  Opium  Syrup.— This  syrup  is  prepared  by 

mixing  ipecac  and  opium  tincture  and  cinnamon  spirit 

with  simple  syrup.  The  cinnamon  spirit  is  added  to  im- 

piove  the  odor  and  taste.  This  is  a  narcotic  preparation 

and  can  be  dispensed  only  when  prescribed  by  a  physi¬ 
cian.  ^ 


Syrup.— A  saturated  aqueous  solution  of  the 
rectified  oil  of  pine  tar  is  prepareil  anil  the  sucrose  dis¬ 
solved  in  It  While  only  1  cc.  of  the  pine  tar  oil  is  called 
for  m  the  formula  for  1000  ce.  of  the  syrup,  the  finished 


13(5 


OFFICIAL  PREPARATIONS  OF  PHARMACY 


jiroparation  lias  a  decided  odor  and  taste  of  ])ine  tar. 
Coiigli  inixtures  witli  a  pine  tar  llavor  have  lieen  popular 
for  a  long*  time. 

Potassium  Guaiacolsulfonate  Syrup.— This  syrnp  is  a 
solution  of  xiotassium  guaiacolsulfonate  in  water  and 
aromatic  eriodictyon  syrup.  This  salt  is  a  popular  con¬ 
stituent  of  many  cough  syripis.  The  slightly  hitter  taste 
which  it  has  is  well  masked  hy  the  vehicle. 

Raspberry  Syrup. — Rasplierry  syrup  is  a  solution  of 
sucrose  in  the  official  ras^dierry  juice  made  h\  heating 
on  a  water  bath.  Any  scum  that  forms  should  he  re¬ 
moved.  The  alcohol  present  serves  as  a  preservative. 
This  is  a  syrup  of  excellent  color  and  flavor,  a  good  ve¬ 
hicle  for  cough  mixtures,  and  is  often  prescribed  for 
masking  the  taste  of  the  iodides  and  the  bromides.  ^ 

As  was  stated  under  cherry  syrup,  the  raspberry  juice, 
from  which  the  svrup  is  prepared,  has  to  be  obtained 
when  the  fruit  is  in  season.  The  official  monograph  on 
raspberry  juice  includes  details  about  it  which  should  be 
studied  in  connection  with  this  discussion. 

Rhubarb  Syrup.— Rhubarb  syrup  is  prepared  by  mix- 
iim  fluidextract  of  rhubarb  with  syrup.  Cinnamon  sinrit 
is  "added  to  improve  the  flavor  of  the  syrup.  Pohissiuin 
carbonate  is  added  for  the  purpose  of  renderinj;  tl  e 
resins  in  the  tlnidextract  more  soluble,  thus  resulting 
a  dear  syrnp.  It  is  a  medicinal  syrup  which  .s  prescribed 

for  the  effects  of  the  rhubarb.  n  n  •  i 

Senega  Syrup.-Senega  syrnp  is  a  solution  d  tlnid- 
extracfof  senega  in  syrup.  Diluted  animoma  solii  ion  is 
,J  W  to  oi,l  inVovonlioE  th,  o  |.o  to 

H,e  seneo-a  tlnidextract,  thereby  keeping  the  solution 
clear.  Syimp  of  senega  is  classed  as 
torant  and  is,  for  that  reason,  a  constitiiuit 

mixtures. 
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Squill  Syrup.— Stiiiill  synii)  is  a  solution  of  sucrose  in 
vinegar  of  squill.  Gentle  heat  may  he  used  to  facilitate 
solution  of  the  sugar  and  the  ])roduct  may  be  strained  if 
necessary.  It  is  decidedly  acidic  because  of  the  acetic 
acid  contained  in  the  vinegar.  It  is  an  ex])ectorant  and  a 
common  constituent  of  cough  syrups. 

Compound  Squill  Syrup. — This  syrup  contains,  in  addi¬ 
tion  to  small  amounts  of  the  lluidextracts  of  scpiill  and 
senega,  the  ])otent  salt  antimony  and  ])otassiuni  tartrate. 
The  tartrate  is  carefully  dissolved  in  the  prescribed 
amount  of  watei',  the  tliiidextrjicts  added,  and  the  mixture 
shaken  and  allowed  to  stand  for  12  hours.  It  is  then 
filtered  and  the  sucrose  dissolved  in  the  filtrate  by  agita¬ 
tion  and  then  strained. 

When  hvdroalcoholic  lluidextracts  are  diluted  to  any 
extent  with  water,  certain  water-insoluble  constituents 
are  precipitated.  As  in  this  case,  filtering  is  a  necessary 
part  of  the  ])rocedure  in  making  the  syrup.  While  the 
salts  of  heavy  metals  are  known  to  react  with  certain 
plant  constituents,  it  is  assumed  that  no  reaction  of  any 
consequence  takes  ])lace  in  the  ])rocess  involved  in  mak¬ 
ing  this  syru]).  The  one  note  of  caution,  in  this  instance, 
is  that  the  antimony  and  ])otassium  tartrate  be  thor- 

oughly  dissoh'ed  and  well  diluted  before  it  is  mixed  with 
the  fluid  extracts. 


the  thyme  coustituenfs  somewlu 
finished  product  clear. 


Compound  White  Pine  Syrup, 
table  drugs  is  macerated  and  ue 


ip*  A  mixture  of  7  vege 
])erc()lated  with  two  men- 
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stiTiiiins.  The  first  menstruum,  essentially  for  macera¬ 
tion,  is  composed  of  alcohol,  glycerin,  and  water.  The 
second,  primarily  for  percolation,  consists  of  alcohol  and 
water.  The  12-hour  maceration  period  should  allow  the 
drugs  to  swell  and  their  constituents  to  become  dissolved. 
It  should  also  permit  the  development  of  hydrocyanic 
acid  from  the  reaction  between  the  enzyme,  emiilsin. 


and  the  gliicoside  amygdalin  in  the  presence  of  moisture. 
Following  maceration,  the  drugs  are  extracted  by  perco¬ 
lation  and  the  sucrose  dissolved  in  the  clear  percolate. 
The  chloroform  is  added  just  before  bringing  the  per¬ 
colate  up  to  volume  with  distilled  water. 


Compound  syrup  of  white  pine  is  a  popular,  pleasant- 
tasting  cough  syrup.  It  is  sometimes  used  as  a  vehicle 
for  drugs  that  are  considered  useful  in  the  treatment  of 
coughs  and  colds. 


The  cudbear  aids  in  producing  syrups  with  greater 
uniformity  in  color.^  Chloroform  acts  as  a  preservative 
and  perhaps  enhances  the  medicinal  action  slightly. 
Glycerin  acts  as  a  solvent,  sweetening  agent,  and  pre¬ 
servative.  As  a  part  of  the  menstruum,  the  solvent  action 
of  o-lYcerin  is  sufficient  to  produce  a  darker  percolate 
than  would  otherwise  result  and,  in  turn,  a  darkei  syiup. 

Compound  White  Pine  Syrup  With  Codeme.— This  is 
an  example  of  a  fortified  syrup  inasmuch  as  the  codeine 
phosphate  adds  to  the  medicinal  value  of  the  Piepaia- 
Uon.  Morphine  sulfate  was  used  formerly,  ' 

phosphate  is  more  desirable  than  morphine  sulfate  be¬ 
cause  it  is  less  dangerous  as  a  narcotic  and  is  quite  s 
uhle  The  syrup  is  an  exempt  narcotic  preparation  h  - 
cale  it  contains  less  than  1  grain  of  the  codeine  phos- 


pliate'to  the  ounce. 


®See  footnote',  page  128. 
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JUICES 

Tlie  expressed,  strained  juices  of  certain  fruits  have 
enjoyed  some  popularity  as  veliicles  because  of  their 
color  and  taste.  The  juices  of  the  citrus  fruits  are  pleas¬ 
antly  acidulous  and  have  found  favor  as  vehicles  for 
the  administration  of  certain  medicines  but  are  not 
official.  Potassium  citrate  solution  was  once  prepared 
from  the  juice  of  ripe  lemons. 

Two  fresh,  ripe  fruit  juices  are  now  official  in  the 
National  Formulary.  They  are  the  juices  of  the  sour 
red  cherry  and  the  red  rasjdierry. 

Juices  Official  in  the  National  Formulary  VIII 


English  Title 
Latin  Title 
(Synonym) 


Cherry  Juice 
Su-ccus  Cerasi 


Raspberry  Juice 

Succus  Eubi  Idaei 


Definition 

or 

Description 


A  clear,  red  to  reddish-orange  liquid 
with  an  odor  and  taste  character¬ 
istic  of  the  ripe  fruit  of  Pninus 
cerasus 


A  clear,  sour-tasting,  red  to  reddish 
liquid  with  an  odor  and  taste  char¬ 
acteristic  of  the  ripe  fruit  of  Eubus 
idacus  or  Eubus  strigosus 


Comments  Concerning  the  Juices  Official 
in  the  National  Formulary  VIII 

Cherry  Juice. — Tlie  ripe  cherrie.s  are  stemmed,  washed, 
and  then  passed  through  a  grinder  to  mash  tlie  pulp  ami 
crush  the  kernels.  About  0.1  iier  cent  of  benzoic  acid  is 
added  to  the  crushed  mass  and  the  whole  allowed  to  stand 
for  several  days  at  room  tenpierature.  During  macera¬ 
tion,  the  water-soluble  pectin  is  liydrolvzed  bv  the  enzyme 
pectase  to  insoluble  iiectic  acid  which  settles  to  the  hot- 
tom,  leaving  the  liquid  clarified.  The  complete  removal 
ot  pectins  IS  indicated  when  a  ])ortion  of  the  Juice  gives 
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no  precipitate  or  cloudiness  ii})on  dilution  with  half  its 
vohnne  of  alcohol.  The  clarified  juice  is  finally  expressed 
and  filtered.  Tt  is  used  chielly  for  the  inannfacture  of  the 
official  syrup  of  cherry.  The  flavor  of  the  juice,  and,  in 
turn,  that  of  the  syrup,  is  enhanced  l)y  the  almond-like 
flavor  of  henzaldehyde  which  is  developed  hy  the  action 
of  the  enzymes  upon  the  glucoside  contained  in  the  cherry 
pits. 

Cherry  juice,  obtained  from  the  ripe  fruit,  is  available 
only  for  a  short  season  of  the  year.  This  fact  has  brought 
forth  objections  to  the  use  not  only  of  cherry  juice,  hut 
also  of  other  fruit  juices  for  flavoring  purposes. 

Raspberry  Juice. — Raspberry  juice  is  prepared  after 
the  manner  described  for  cherry  jui('e,  and  the  process 
need  not  he  repeated  liere.  Cherry  juice  is  made  sour  Iw 
a  malic  acid  content  of  about  1  per  cent,  while  raspberry 
juice  contains  about  1.5  per  cent  of  citric  acid.  Both  of 
these  juices  are  used  to  ])repare  syrui^s  which,  in  turn, 
are  very  acce])tahle  vehicles  for  a  variety  of  medicinal 

substances. 


Chapter  VIII 

ELIXIRS 


Elixirs  are  sweetened,  aromatic,  liydroalcoholic,  clear 
liquid  preparations  intended  to  be  used  as  medicinal  or 
flavoring  agents. 

The  popularity  of  elixirs  is  attributed  to  the  fact  that 
they  are  usually  i-atlier  sweet  and  often  highly  flavored 
with  pleasant  aromatic  substances.  They  are  stable  be¬ 
cause  of  their  relatively  high  content  of  alcohol,  glycerin, 
and  syrup.  The  percentage  of  alcohol  in  elixii's  varies 
from  3  to  42  ])er  cent  except  for  iso-alcoholic  elixir,  which 
contains  75  ])er  cent,  by  volume,  of  alcohol  in  the  high 
alcoholic  elixir.  The  fact  that  only  two  elixirs  are  of¬ 
ficial  in  the  United  States  Uharmacoi)oeia  raises  a  doubt 
in  the  minds  of  many  as  to  the  thera])eutic  usefulness  of 
this  one-time  very  popular  class  of  pharmaceuticals. 
However,  a  few  of  them  are  widely  used  as  theraj^eutic 
agents  per  se  and  others  serve  as  acceptable  vehicles  for 
other  remedies.  The  official  elixirs  are  but  a  remnant  of 
dozens  of  such  formulas  which  are  to  l)e  found  in  ])harma- 
ceutical  literature  of  the  ])ast.  The  last  two  or  three 
decades  of  the  ])ast  century  might  well  be  referred  to 


as  the  elixir  era”  because  elixirs  were  so  popular  and 
widely  used  during  that  period.  In  1883  Lloyd  published 
a  book  entitled  Elixira^  which  did  much  to  promote  the 
acceptance  of  elixirs  among  ])harmacists  and  i)hysicians. 
The  National  Formulary,  which  was  first  ])ublished  in 
1888  contained  formulas  for  81  preparations,  52  of 
which  were  ejixirs.^  Today  the  National  Formulary  con¬ 
tains  about  ^40  ]) reparations  and  chemicals  and  only  39 
are  ehxir  formulas.  This  indicates  a  marked  reduction 
m^ie  i)ercentage  of  elixirs,  as  com])ared  with  the  total 


'Lloyd  J.  U. : 
■The  National 


Elixira.  Cincinnati.  1883.  Robert  Clarke  and  Co 
formulary  of  Unofficial  Preparations.  1888. 
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number  of  official  items,  and  also  shows  a  decline  in  their 
popularity  and  use  through  the  years. 

Preparation. — Elixirs,  as  a  class  of  preparations,  are 
usually  thought  of  as  being  easy  to  prepare  inasmuch  as 
most  of  them  are  made  by  the  simple  solution  process. 
In  a  few  instances  the  drugs  are  percolated,  the  x^ercolate 
serving  as  a  solvent  for  other  ingredients  in  the  formula. 
The  closing  statement  for  most  of  the  x^rocedures  for 
making  elixirs  is,  “filter  until  the  x^roduct  is  clear.”  This 
means  that  all  elixirs  should  be  brilliantly  clear.  In  some 
cases  the  x^rocedure  for  making  an  elixir  directs  that  it 
be  filtered  if  necessary.  In  some  instances  the  x^i'ecipi- 
tates  formed  are  so  fine  that  they  can  be  removed  only 
by  means  of  filtering  agents  such  as  talc.  Aromatic 
elixir  is  clarified  by  the  addition  of  talc  x^i’ior  to  filteiing 
it.  It  has  been  observed  that  the  clarification  of  such 
Xirex^arations  as  elixirs  is  made  easier  by  allowing  them 
to  stand,  after  thorough  mixing,  for  several  hours.  It 
seems  that  the  finely  disx^ersed  insoluble  oils  and  othei 
substances  encountered  in  the  making  of  certain  of  the 
elixirs  are  made  to  agglomerate  into  larger  masses  by  a 
certain  amount  of  agitation  followed  by  a  standing  pe¬ 
riod,  thereliy  making  subseiiuent  filtration  easier.  This 
Xirocedure  is  just  as  good  for  small  batches  as  it  is  foi 

larger  ones. 

As  a  class,  elixirs  contain  relatively  high  proportions 
of  syrup,  sucrose,  glycerin,  or  sinpile  elixir;  as  a  resu  , 
they  are  viscous  and.  therefore,  hard  to  lilter  Inasmuch 
as  elixirs  are  noted  for  their  flavor,  they  should  be  stored 
tio-htly  stoppered  bottles  m  a  cool  place  away  fioni  the 


in 


Manv  elixirs  are  colorless,  others  hear  the  color  o 
the  driists  from  which  they  are  made,  wlule  some  lave 
color  added.  The  coloriuft  agents  which  are  common  > 
used  are  caramel,  amaranth  solution,  ciidhear  tnictnie. 
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and  conipound  cudbear  tincture.  If  other  dyes  are  used, 
only  tliose  which  are  certified  by  the  Food,  Drug,  and 
Cosmetic  Administration  should  be  employed. 


Euxins  Official  in  the  United  State.s  Pharmacopoeia  XIII 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Aromutic  Elixir 

Elixir  Aromaticnm 
(Simple  Elixir) 

A  hydroalcoholic  solution  of  the 
flavoring  principles  of  compound 
orange  spirit,  containing  about  23 
per  cent  of  alcohol  by  volume 

Phenobarbitul  Elixir 

Elixir  Phenobarhitali 

A  clear,  red,  aromatic,  hydroalcoholic 
liquid  containing,  in  each  100  cc., 
about  0.4  Gm.  of  phenobarbital 

Elixirs  Official  in  the 

National  Formulary  VIII 

English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Aminoacetic  Acid  Elixir 

Elixir  Acidi  Aminoacetici 
(Glycocoll  Elixir) 

A  clear,  reddish,  sweetened,  aromatic 
liquid  containing,  in  each  100  cc., 
about  13  Gm.  of  aminoacetic  acid 

Aminopyrine  Elixir 

Elixir  Aminopyrinae 
(Amidopyrine  Elixir) 

A  clear,  brownish,  sweetened,  aromatic 
liquid  containing,  in  each  100  cc., 
about  4  Gm.  of  aminopyrine 

Ammonium  Bromide  Elixir 

Elixir  Ammonii  Bromidi 

A  clear,  colorless  liquid  containing, 
in  each  100  cc.,  about  8.5  Gm.  of 
ammonium  bromide 

Ammonium  Valerate  Elixir 

Elixir  Ammonii  Valeratis 
(Ammonium  Valerianate 
Elixir) 

A  clear,  brownish,  slightly  alkaline, 
odorous,  hydroalcoholic  liquid  of 
acid  ammonium  valerate 

Red  Aromatic  Elixir 

Elixir  Aromaticum  Rubrum 
(Red  Elixir) 

Aromatic  elixir  made  red  by  the  addi¬ 
tion  of  cudbear  tincture  or  ama¬ 
ranth  solution 

Barbital  Elixir 

Elixir  Barbitali 

A  clear,  brownish,  alcohol-glycerin 
solution  containing  about  3.5  Gm 
of  barbital  in  each  100  cc. 

Compound  Benzaldehyde  Elixir 

Elixir  Benzaldehydi  Compositum 

A  clear,  colorless,  sweet,  aromatic 
lyy  oaleoholic  solution  of  benzalde- 
hyde 

- - - - - - - 

Elixirs  Official  in  the  National  Formulary  VIII — Cont’d 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Five  Bromides  Elixir 

Elixir  Brornidoriim  Quinque 

An  aqueous,  syrupy,  dark-colored 
elixir  containing  about  26  Gm.  of 
the  bromides  of  ammonium,  cal¬ 
cium,  lithium,  sodium,  and  potas¬ 
sium  in  each  100  cc. 

Three  Bromides  Elixir 

Elixir  Bromidorum  Trium 

A  clear,  reddish  elixir  containing 
about  24  Gm.  of  total  bromides  of 
ammonium,  potassium,  and  sodium 
per  100  cc. 

Buehu,  Junijier,  and  Potassium  Ace¬ 
tate  Elixir 

Elixir  Buchu,  Jnniperi,  et  Bo- 
tassU  Acetatis 

A  clear  aromatic,  dark-colored,  hydro¬ 
alcoholic  liquid,  prepared  by  perco¬ 
lation  and  simple  solution 

Calcium  and  Smlium  Glyceroiihos- 
phates  Elixir 

Elixir  Calcii  et  Sodii  Glycero- 
phosiWiatmn 

(Glycerophosphates  Elixir) 

A  clear,  colorless,  slightly  acid,  hydro- 
alcoholic,  glycerin  solution  of  the 
glycerophosphates  of  calcium  and 
sodium 

Compound  Cardamom  Elixir 

Elixir  Cardamomi  Compositum 

A  svrupy,  hydroalcoholic  solution  of 
compound  cardamom  spirit 

Cascara  Sagrada  Elixir 

Elixir  Cascarae  Sagradae 

A  dark,  clear,  syrupy,  aromatic  liquid 
composed  of  equal  parts  of  aromatic 
cascara  sagrada  fluid  extract  and 
glycyrrhiza  syrup 

Cataria  and  Fennel  Elixir 

Elixir  Catariae  et  Foenicuh 
(Catnip  and  Fennel  Elixir) 

A  syrupy,  aromatic,  slightly  alkaline, 
dark-colored  hydro-alcoholic  liquid 

Cinchona  Alkaloids  Elixir 

Elixir  Cinchonae  Allaloidorum 
(Elixir  Calisaya,  Alkaloulal) 

A  clear,  brownish-colored  elixir  of  the 
sulfates  of  quinine,  cinchonidine, 
and  cinchonine 

Gentian  Elixir 

Elixir  Gentianae 

A  clear,  syrupy,  aromatic,  hydroalco¬ 
holic  dilution  of  gentian  fluidex- 
tract 

Glvcerinated  Gentian  Elixir 

^Elixir  Gentianae  Glycerinatum 

A  clear,  dark,  syrupy,  glycermated, 
acidulated,  aromatic  compound 

elixir  of  gentian 

Comnound  Glycerophosi)hates  Elixir 
Elixir  Glycerophospliatuin  Com- 
positu  m 

(Compound  Glycerophos¬ 
phates  Solution) 

\  clear,  hydroalcoholic,  glycerin  solu¬ 
tion  of  the  glycerophosphates  of 
sodium,  calcium,  iron,  and  man¬ 
ganese 

Glycvrrhiza  Elixir 

Elixir  Glycyrrhizae 
(Licorice  Elixir) 

\  clear,  dark  solution  of  gly^'r- 
rhiza  fluidextract  in  aromatic  elixir 
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Elixirs  Official  in  the  National  Formulary  \III  Cont’u 


English  Title 
Latin  Title 
(Synonym) 

Iron,  Quinine,  and  Strychnine  Elixir  A  clear,  dark  greenish-colored,  hydro- 
Elixir  Ferri,  Quininae  et  Strych-  alcoholic,  glycerin  solution  of  the 
ninae  compounds  of  iron,  cj[uinine,  and 

(Elixir  I.  Q.  &  S.)  strychnine 

Iron,  Quinine,  and  Strychnine  Phos-  A  clear,  dark-colored  hydroalcoholic, 
phates  Elixir  "  glycerin  solution  of  the  phosphates 

Elixir  Ferri,  Quininae  et  Strych-  of  iron,  quinine,  and  strychnine 
ninae  Phosphatnm 
(Elixir  I.  Q.  &  S.  Phosphates) 


Definition 

or 

Description 


Iron  and  Strychnine  Elixir* 
Elixir  Ferri  et  Strychninae 
(Elixir  I.  and  S.) 


A  clear,  dark  greenish-colored,  hydro¬ 
alcoholic,  glycerin  solution  of  the 
compounds  of  iron  and  strychnine 


Iron  and  Strychnine  Phosphates 
Elixir* 

Elixir  Ferri  et  Strychninae  Phos- 
phatum 

(Elixir  I.  and  S.  Phosphates) 

Iso-Alcoholic  Elixir 

Elixir  Iso-Alcoholicum 
(Iso-Elixir) 


A  clear,  dark-colored,  hydroalcoholic, 
glycerin  solution  of  the  phosphates 
of  iron  and  strychnine 


An  elixir  prepared  by  mixing  low-al¬ 
coholic  elixir  and  high-alcoholic 
elixir  in  the  proportions  needed  to 
produce  an  elixir  of  any  alcoholic 
strength  desired  for  use  as  a  ve¬ 
hicle 


Bitter  Orange  Elixir 
Elixir  A  urantii  Amari 
(Elixir  Curassao) 


A  clear,  hydroalcoholic,  syrupy,  liquid 
with  a  characteristic  bitter  orange 
taste 


Pentobarbital  Elixir 
Elixir  Pentobarhitali 


Pepsin  and  Rennin  Elixir 
Elixir  Pepsini  et  Rennini 
(Pepsin  Essence) 


Pepsin  Elixir 
Elixir  Pepsini 


Comnound  Pepsin  Elixir 
Elixir  Pepsini  Compositum 
(Lactated  Pepsin  Elixir; 

Compound  Digekive 
Elixir) 


A  sweet,  dark-colored  solution  contain¬ 
ing  0.33  to  0.40  Gm.  of  pentobar¬ 
bital  sodium  in  each  100  cc. 


A  clear,  hydroalcoholic  solution  hav¬ 
ing  a  proteolytic  activity  in  each 
100  cc.  equal  to  not  less  than  2.25 
Gm.  of  reference  pepsin 

A  clear,  sweet,  aromatic  elixir  having 
a  proteolytic  activity  in  each  100 
cc.  equal  to  not  less  than  1.75  Gm 
of  reference  pepsin 


,.  .  ■  ,  ■i,v iiiuiiieoiionc 

liquid  having  a  proteolytic  activitv 

not  less 

than  l./o  Gm.  of  reference  pepsin 


‘Articles  added  to  N.  F.  VI  li 


hy  the  First  N.  F.  vm  Supplement. 
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Elixiks  Official  in  the  National  Formulary  VIII — Cont’d 


English  Title 
Latin  Title 
(Synonym) 


iJefinition 

or 

Description 


Potassium  Bromide  Elixir 
Elixir  Fotassii  Bromidi 


A  clear,  sweet,  hydroalcoholic  solution 
containing  about  17.5  Gni.  of  po¬ 
tassium  bromide  in  each  100  cc. 


Alkaline  Rhubarb  Elixir 
Elixir  Ehei  Alkalinum 

(Neutralizing  Cordial) 


An  alkaline,  dark-colored,  sweet, 
aromatic,  hydroalcoholic  solution  of 
the  fluidextracts  of  rhubarb  and 
hydrastis 


Compound  Serenoa  and  Sandalwood  A  clear,  sweet,  hydroalcoholic,  com- 

,  pound  solution  of  the  fluidextracts 

Elixir  Serenoae  et  Santali  Com-  of  serenoa  and  zea 
positum 

(Compound  Elixir  of  Saw 
palmetto  and  Santal ; 


Sodium  Bromide  Elixir  _ 

Elixir  Soda  Bromidi 

A  sweet,  liydroalcoholic  solution  con¬ 
taining  about  17.5  Gm.  of  sodium 
bromide  in  each  100  cc. 

Compound  Sodium  Salicylate  and 
Gelsemium  Elixir 

Elixir  Sodii  Salicylatis  et  Gel- 
semii  Compositum 

A  clear,  dark,  compound  solution  of 
sodium  salicylate,  potassium  iodide, 
and  the  fluidextracts  of  cimicifuga 
and  gelsemium  in  aromatic  elixir 

Sodium  Salicylate  Elixir 

Elixir  Sodii  Salicylatis 

A  clear,  sweet,  hydroalcoholic  solution 
containing  about  8.5  Gm.  of  sodium 
salicylate  in  each  100  cc. 

Sodium  Thiocyanate  Elixir 

Elixir  Sodii  Thiocyanatis 

(Elixir  of  Sodium  Sulfocy- 
anate) 

A  clear,  syrupy,  liydroalcoholic,  com¬ 
pound  solution  containing  about  4 
Gm.  of  sodium  thiocyanate  in  each 
100  cc. 

Compound  Taraxacum  Elixir 

Elixir  Taraxaci  Compositum 

A  dark,  sweet,  aromatic,  hydroalco¬ 
holic  solution  of  the  fluidextracts 
of  taraxacum,  wild  cherry,  and 
slycyrrhiza 

Terpin  Hydrate  and  Codeine  Elixir 
Elixir  Terpini  Hydratis  et  Co- 
deinae 

A  solution  containing  about  0.'.^  <jm- 
of  codeine  in  each  100  cc.  of  terpin 
hydrate  elixir  _ 

Terpin  Hydrate  Elixir 

Elixir  Terpini  Hydratis 

A  sweet,  aromatic,  hydroalcoliolic  so¬ 
lution  containing  about  l.i  Gm.  ot 
terpin  hydrate  in  each  100  cc. 

Compound  Vanillin  Elixir 

Elixir  Tanillini  Compositum 

A  sweet,  dark-colored,  liydroalcoholic 
solution  of  compound  yanillin  spirit 

Viburnum  Prunifolium  Elixir 

Elixir  Viburni  Prunifolii 
(Blackhaw  Elixir) 

A  dark-colored,  sweet,  aromatic, 
liydroalcoholic  solution  of  yiburnum 
prunifolium  fluidextract _ 
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Comments  Concerning’  the  Elixirs  Official  in  the 
United  States  Pharmacopoeia  XIII 


Aromatic  Ehxir. — Simple  elixir  is  a  widely  used  elixir 
both  as  a  vehicle  at  the  dispensing  counter  and  in  the 
preparation  of  many  other  elixirs.  It  is  one  of  the  sim- 
l)lest  in  composition,  yet  one  of  the  most  difficult  to  pre¬ 
pare  because  it  is  viscous  and  filters  very  slowly.  The 
hours  that  are  required  to  filter  a  small  batch  of  it  are 
considerable  and  result  in  a  marked  loss  of  alcohol  by 
evaporation,  despite  precautions  taken  to  prevent  it. 

It  is  prepared  by  diluting  the  compound  spirit  of 
orange  first  with  alcohol,  then  with  syrup,  and  finally 
with  distilled  water.  This  makes  the  mixture  sufficiently 
aqueous  to  cause  a  portion  of  the  oils  in  the  comi)ound 
spirit  of  orange  to  be  thrown  out  of  solution.  The  result¬ 
ing  turbidity  can  be  removed  only  l^y  means  of  sucli 
filtering  aids  as  talc.  The  fineness  of  the  dispersed  oils 
and  the  filtering  medium,  in  addition  to  the  viscosity  of 
the  liquid,  makes  a  difficult  filtering  problem.  For  this 
reason,  pharmacists  no  longer  prepare  aromatic  elixir  but 
buy  it  from  manufacturers. 


In  times  past,  when  pharmacists  made  their  own  simple 
elixir,  many  of  them  submitted  to  the  journals  of  phar¬ 
macy  what  appeared  to  them  to  be  improved  ijrocedures 
for  preparing  a  product  that  was  very  difficult  to  manu¬ 
facture.  None  of  the  suggestions  were  acceptalile  to  the 
revision  committees  of  tlie  Pharmacopoeia;  therefore,  tlie 
f 01  inula  and  procedure  for  preparing  aromatic  elixir  lias 
leniained  about  the  same  for  many  years. 

The  literature  concerning  tile  nianul'acture  of  aromatic 
elixir  was  reviewed  by  Lee  and  Close  in  1934.=  Followiiic 
a  study  of  the  prohlein,  they  proposed  a  simplified  pro” 
cedure  for  iireparing  it.  Two  years  later,  Smith  and 
Bi^ge  suggested  that  the  problems  involved  in  making 

H.  T  ?r„  Pha™ 

JVI. .  J.  Ani.  Fharm.  Assoc.  25:  123,  1936 
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aromatic  elixir  could  he  solved  by  tlie  use  of  soliilile, 
terpeneless  oils  instead  of  the  regular  volatile  oils.  IMore 
recently,  Sperandio  and  Lee°  have  proposed  a  formula 
and  ])rocediire  for  siiipile  elixir  which  greatly  simplihes 
the  making  of  it  and  may  prove  to  he  the  answer  to  a 
troublesome  problem. 

It  should  he  stated,  perhaps,  that  the  suggestion,  “agi¬ 
tating  vigorously  after  each  addition,”  as  found  in  the 
official  procedure,  should  he  followed  with  care.  This,  as 
has  been  oliserved,  does  something  to  the  mixture  which 
aids  in  clarifying  it.  It  has  been  noted  also  that  a  hatch 
of  the  elixir  which  has  been  allowed  to  stand  for  several 
hours,  or  overnight,  seems  to  clarify  more  easily  than  a 
freshly  ])re])ared  lot. 

The  official  elixir  contains  nearly  50  per  cent  w/v  of 
syni])  and  about  23  per  cent  by  volume  of  alcohol.  It 
may  be  diluted  with  water  without  becoming  turbid, 
which  has  made  it  a  good  vehicle  for  use  at  the  prescrip¬ 
tion  counter. 

Phenobarbital  Elixir.— The  alcohol  is  needed  as  a  sol¬ 
vent  for  the  phenoliarbital  which  is  quite  insoluble  m 
water.  Amaranth  solution  gives  the  elixir  a  reddish 
color,  and  the  sweet  orange  peel  tincture  adds  to  its 

flavor. 


Comments  Concerning  the  Elixirs  Official  in 
the  National  Formulary  VIII 

Aminoacetic  Acid  Elixir.-Tlie  alcohol  ]nesent  is  the 
solvent  for  vanillhn  coinponml  orange  spirit,  and  t  le 
benzoic  acid.  The  latter  acts  as  a  jireservative.  llie 
svrup  of  raspberry,  vanillin,  and  compound  orange  spirit 
are  intended  to  make  a  bad-tasting  elixir  more  acceptable. 

-i^anaio.  O.  r..  ana  nee,  C.  O.:  1.  An,.  PHarn,.  Aaeoc.  Prael.  Pl.arnn 

Ed.  9:  24,  1948. 
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Aminopyrine  Elixir. — The  aleoliol  in  this  formula  is 
chiefly  a  solvent  for  aminopyrine,  compound  orange 
spirit,  and  comi^ound  cudbear  tincture.  Alcoholic  solu¬ 
tions  are  much  more  safely  diluted  with  alcohol  than 
with  water;  therefore,  the  order  of  mixing,  in  preparing 
solutions  of  this  kind,  should  be  carefully  observed.  The 
comiioimd  cudbear  tincture  may  he  replaced  by  com¬ 
pound  amaranth  solution,  according  to  the  National 
Formulary  VIII  First  Supplement. 

Ammonium  Bromide  Elixir. — Water-soluble  salts,  such 
as  ammonium  bromide,  should  be  dissolved  in  water  be¬ 
fore  being  added  to  syrup  or  aromatic  elixir. 

Ammonium  Valerate  Elixir. — Diluted  ammonia  solu¬ 
tion  is  added,  dropwise,  to  the  acid  ammonium  valerate, 
previously  dissolved  in  65  cc.  of  aromatic  elixir,  to  make 
the  solution  distinctly  alkaline.  This  neutralizes  any  free 
valeric  acid,  tending  to  minimize  the  objectionable  odor 
of  the  finished  elixir.  The  vanilla  tincture  improves  the 
taste,  and  compound  cudbear  tincture  or  compound  am¬ 
aranth  solution  is  used  to  impart  color. 

Red  Aromatic  Elixir. — This  elixir  is  a  simple  solution 
of  cudbear  tincture  in  aromatic  elixir  yielding  a  red 
elixir.  Amaranth  solution  may  be  used  also  as  the  color¬ 
ing  agent  according  to  the  National  Formulary  Mil 
First  Supplement. 


Barbital  Elixir. — This  is  one  elixir  that  has  no  water 

in  the  formula.  Barbital  is  soluble  in  alcohol  but  only 

slightly  soluble  in  water.  This  accounts  for  the  vehicle 

being  a  mixture  of  alcohol  and  glycerin.  Caramel  is 

added  for  color  and  the  compound  vanillin  spirit  for 
flavor. 

Compound  Benzaldehyde  Elixir.— T)iis  is  a  flavorinn- 
ehx.r  wiucli  furni..lms  a  blend  of  the  odors  of  almon.ls 
^an^llln  and  orange  flowers.  It  lui.s  an  aleoliolie  content 
of  about  4  per  cent  by  volume.  The  Xational  Forniularv 
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VIII  First  Supplement  permits  the  omission  of  orange 
flower  water  from  the  formula. 

Five  Bromides  Elixir. — The  five  liromide  salts  are  dis¬ 
solved  in  their  own  weight  of  water.  The  characteristic 
saline  taste  of  the  solution  is  masked,  somewhat  at  least, 
by  syrups  of  glycyrrhiza  and  raspberry  and  aromatic 
elixir.  Bromides  syrup,  N.  F.,  is  not  greatly  unlike  the 
five  bromides  elixir  in  bromide  content.  The  percentage 
of  alcohol  is  the  same  in  both  preparations.  Although 
the  vehicular  contents  of  the  two  preparations  are  not 
alike,  they  are,  to  all  intents  and  purposes,  the  same. 

Three  Bromides  Elixir. — This  elixir  is  perhaps  the 
most  widely  used  of  all  the  bromide  elixirs.  The  bro¬ 
mide  salts  are  dissolved  in  the  compound  benzaldehyde 
elixir.  The  finished  product  is  colored  red  by  the  am¬ 
aranth  solution. 

Buchu,  Juniper,  and  Potassium  Acetate  Elixir.— Be¬ 
cause  of  the  fact  that  the  maceration  and  percolation  of 
buchu  and  iuniper  are  involved  in  preparing  this  elixir, 
one  might  think  of  it  as  a  tincture  made  sweet  with  the 
addition  of  sucrose  and  aromatic  with  compound  orange 
spirit.  The  alcohol  and  water  and  diluted  alcohol  con¬ 
stitute,  in  this  instance,  menstruums  I  and  II.  This  is 
only  one  of  four  buchu  elixirs  which  were  formerly  ot- 

Calcium  and  Sodium  Glycerophosphates  Elixir.— The 
o-lycerophosphates  of  calcium  and  sodium  are  insolub  e 
Tn'alcohol  are  soluble  in  water  as  the  in'oceanre  would 
indicate.  Phosphoric  acid  increases  the  solubility  of  the 
..lyceropbospbates.  Like  other  oaleium  salts,  calcium 
glycerojihosphate  is  less  soluble  in  hot  water  than  m  cold 

w  ^  0  T*  1 

Compound  Cardamom  Elixir.-The  compound  canla- 
mom  sjiirit  is  diluted  with  alcohol  before  beins  nnxe 
with  the  syrup  and  distilled  water.  The  pioieins 
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iiiixiiig’  and  filtering’  in  this  case  are  about  the  same  as 
those  involved  in  making  simple  elixir.  The  volatile 
oils  in  the  compound  cardamom  spirit  are  thrown  out  of 
solution  when  it  is  sufficiently  diluted  with  water.  The 
talc  aids  in  adsorbing  the  excess  oils  and  serves  as  a 
filtering  medium. 

Cascara  Sagrada  Elixir. — This  elixir  is  a  dilution  of 
aromatic  cascara  sagrada  fluidextract  with  an  equal 
volume  of  the  glycyrrhiza  syrup.  The  syrup  not  only 
dilutes  the  fluidextract,  but  also  improves  its  taste. 

Cataria  and  Fennel  Elixir. — Cataria,  fennel,  and  spear¬ 
mint,  in  coarse  powder,  are  percolated  as  for  tinctures. 
Sucrose  and  sodium  bicarbonate  are  dissolved  in  the  per¬ 
colate.  The  alcohol  and  distilled  water  function  as  the 
extracting  menstruum  and  solvent. 

Cinchona  Alkaloids  Elixir. — This  is  a  solution  in  aro¬ 
matic  elixir  of  the  sulfates  of  quinine,  cinchonidine,  and 
cinchonine,  colored  with  compound  tincture  of  cudbear. 
Compound  amaranth  solution  may  be  used  as  the  coloring 
agent  according  to  the  National  Formulary  VIII  First 
Supplement. 


Gentian  Elixir. — Sodium  citrate  is  added  to  this  for¬ 
mula  so  that  the  gentian  elixir  can  be  mixed  with  iron 
solutions.  Gentian  contains  tannin  which,  with  iron  solu¬ 
tions,  forms  insoluble  iron  tannate.  The  presence  of  the 
citrate  would,^  in^  theory  at  least,  combine  with  the  iron 
to  form  a  low  ionizing  iron  compound  which  would  not  be 
affected  by  the  presence  of  tannin. 


The  compound  cardamom  spirit  becomes  sufficiently 
diluted  with  water  as  to  result  in  a  precipitation  of  the 
VO  atile  oils  in  it.  Purified  talc  is  necessary  as  a  filtering 
aid  in  Older  to  obtain  a  clear  solution. 


Glycerinated  Gentian  Elixir.-This  elixir  contains  but 
1  per  cent,  by  volume,  of  gentian  fluidextract,  scarcely 
enough  to  warrant  the  use  of  gentian  in  the  title.  In 


152 


OFFICIAL  PREPAFiATIONS  OF  PHARAIACY 


addition  to  raspberry  syrup,  it  contains  40  per  cent,  by 
volume,  of  glycerin  and  20  jier  cent  w/v  of  sucrose  as 
sweetening  agents,  and  compound  cardamom  tincture 
and  sweet  orange  peel  tincture  as  flavoring  agents.  It 
contains,  in  addition,  1.5  per  cent  by  volume  of  taraxa¬ 
cum  fluidextract,  alcohol,  distilled  water,  pliospboric 
acid,  and  an  insignificant  amount  of  ethyl  acetate. 

Compound  Glycerophosphates  Elixir. — The  lactic  acid 
in  this  formula  serves  to  stabilize  the  glycerophosphates 
of  calcium  and  sodium.  The  citric  acid  aids  in  the  solu¬ 


tion  of  the  glycerophosphates  of  iron  and  manganese. 
The  quinine  hydrochloride  and  the  strychnine  nitrate 
might  l)e  termed  adjuvants  to  the  glycerophosphates. 
This  is  an  elixir  without  syrup,  containing  35  per  cent  by 
volume  of  glycerin.  The  alcohol  is  needed  as  a  solvent 
for  the  quinine  hydrochloride  and  the  compound  cai da- 


mom  spirit. 

This  and  glycerinated  gentian  elixir  are  rather  good 
examples  of  the  so-called  ‘‘shotgun”  types  of  prescrip¬ 
tions  which  are  used  less  frequently  than  formerly. 

The  quinine  hydrochloride  may  be  omitted  from  the 
formula  according  to  the  Xational  Formulary  VIII  First 

Supplement. 

Glycyrrhiza  Elixir. — This  elixir  is  a  solution  of  glycyr- 
rhiza  fluidextract  in  simple  elixir.  The  directions  say 
to  “mix  and  filter,”  which  implies  that  a  precipitate  ot 
some  kind  appears.  Since  the  two  components  have  an 
alcoholic  content  within  the  same  range,  it  should  be  pos¬ 
sible  to  mix  them  without  trouble.  However,  Annlex- 
tracts  are  nearly  saturated  solutions  and  are  very  like  > 
ll  becJme  eloudV  when  dilute.l  even  with  solutions  nearly 
iso-aleoliolic  to  them.  This  problem  led  to  formulation 

of  iso-alcoholic  elixir  (q.v.). 

Iron,  Quinine,  and  Strychnine  Elixir.-This  prepara¬ 
tion  is  a  fairly  stable  and  popular  prescription  item  a  - 
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tliougli  its  therapeutic  value  is  hard  to  demonstrate.  It 
will  darken  upon  long  standing  and  should  not  be  dis¬ 
pensed  if  it  has  darkened  markedly,  dhe  directions  for 
preparing  this  compound  should  he  followed  carefully. 
If  the  product  develops  a  cloudiness,  it  can  be  clarified  by 
filtering  it  with  purified  talc. 

Iron,  Quinine,  and  Strychnine  Phosphates  Elixir. — 
This  elixir  contains  the  phos])hates  of  iron,  quinine,  and 
strychnine  in  a  vehicle  of  alcohol,  glycerin,  and  water. 
Its  therapeutic  value  may  also  lie  questioned,  but  it  has 
been  a  popular  prescription  item  for  a  long  time.  It  is 
not  easy  to  prepare  and  is  ])rone  to  darken  more  rapidly 
than  the  preceding  formula.  It  “should  not  be  dis¬ 
pensed  if  markedly  darkened  in  color.” 

Quinine  phos])hate  is  only  slightly  soluble  in  water 
and  sparingly  soluble  in  alcohol;  therefore,  considerable 
shaking  may  be  needed  to  effect  a  solution.  The  mixture 
should  lie  allowed  to  stand  for  24  hours  and  then  filtered 
with  purified  talc,  if  necessary,  to  clarify  it. 

Iron  and  Strychnine  Elixir.— This  is  the  elixir  just 
discussed  with  quinine  hydrochloride  omitted  from  the 
formula.  The  modified  formula  is  listed  as  an  added 
article  to  National  Formulary  VIII  by  the  National 
Formulary  VIIl  First  Supplement  (q.v.). 

Iron  and  Strychnine  Phosphates  Elixir.— This  elixir  is 
the  elixir  just  discussed  with  quinine  phosphate  omitted 
from  the  formula.  This  formula  is  listed  as  an  added 
article  to  National  Formulary  VTIT  bv  the  National 
Formulary  VIJ I  First  Siqiplemeut  (([.v.'). 

Iso-Alcoholic  Elixir.-lt  is  inten.le,!  tlmt  iso-alcoliolic 
e  ixh  be  ])re]iared  as  needed  by  mixing  low-alcoholic 
elixir  with  hif/h-alcoholic  elixir  in  whatever  proportions 
may  be  needed  to  ])roduce  an  elixir  which  will  be  iso- 
alcohohc  with  the  liquid  to  be  diluted.  There  is  need  at 
times  to  dilute  high  alcoholic  liquids  in  filling  prescrip- 
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tions.  If  the  diluent  used  has  an  alcoholic  content  lower 
or  higher  than  the  liquid  to  he  diluted,  a  precipitate  is 
likely  to  appear  because  of  the  change  of  solvent.  This 
is  especially  true  when  extractive  preparations,  such  as 
fluidextracts  and  tinctures,  are  diluted.  The  matter  of 
filtering  such  liquids  is  questionable;  therefore,  in  the 
case  of  a  prescription,  they  should  be  dispensed  with 
“shake  well”  labels.  By  knowing  the  alcoholic  content 
of  the  solution  to  be  diluted  and  diluting  it  with  iso¬ 
alcoholic  elixir,  the  solvent  would  remain  unchanged  and 
the  mixture  clear. 


This  is  a  new  type  of  vehicle  which  first  appeared  in 
National  Formulary  VI.  It  is  a  scientific  approach  to 
the  solution  of  many  problems  of  dilution  in  pharmacy, 
is  theoretically  sound,  and  is  thoroughly  practicable.  It 
has  been  tested  in  dilution  experiments  with  satisfactory 
results.  The  preparation  is  not  used  or  appreciated  by 
pharmacists  or  physicians  as  it  should  be. 

In  preparing  the  low-alcoholic  elixir,  the  alcohol,  glyc¬ 
erin,  compound  orange  spirit,  and  water  are  mixed  with 
agitation,  allowed  to  stand  24  hours,  and  filtered  thiough 
a  hard  filter.®  The  sucrose  is  then  dissolved  in  the  fil¬ 
trate.  The  high-alcoholic  elixir  contains  no  sugai  oi 
water.  It  is  a  solution  of  compound  orange  spirit,  sac¬ 
charin,  and  glycerin  in  alcohol.  These  two  elixirs  can 
be  mixed  in  any  or  all  proportions  with  each  other  to 

form  clear  solutions.  • 

A  “Table  for  Adjustment  of  Iso-Alcoholic  Elixir  is 

to  be  found  in  the  National  Formulary. 

Bitter  Orange  Elixir.-Tl.is  is  a  flavoring  elixir.  The 

hitter  orange  oil  and  bitter  orange  peel  . 

ficientlv  diluted  with  water  to  cause  a  precipitation  ot 
the  volatile  oils,  even  though  the  alcoholic  content  le- 

■“iXTard  Alter  le . described  as  a  special  Alter  paper  prepared  from  rag. 
and  treated  with  acid. 
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mains  at  about  30  per  cent  by  volume.  The  ingredients 
are  mixed  witli  agitation,  allowed  to  stand  for  24  lioiiis, 
and  filtered  through  purified  talc  for  purposes  of  clari¬ 
fication.  Orange  flower  water  may  be  omitted  from  the 
formula  according  to  the  First  National  Formulary  VIII 
Supplement. 

Pentobarbital  Elixir. — Pentobarbital  elixir  is  a  glycer- 
inated,  hydroalcoholic  solution  of  pentobarbital  sodium 
flavored,  sweetened,  colored,  and  acidulous.  Pentobarbi¬ 
tal  sodium  is  soluble  but  not  too  stable  in  aqueous  solu¬ 
tion.  The  high  glycerin  content  and  the  diluted  hydro¬ 
chloric  acid  stabilize  the  solution.  The  acid  present 
changes  the  pentobarbital,  in  part  at  least,  to  pentobar¬ 
bital  and  sodium  chloride.'^ 

Pepsin  and  Rennin  Elixir. — Peiisin  is  a  proteolytic  en¬ 
zyme  and  rennin  is  a  milk-curdling  enzyme.  It  should  be 
noted  that  directions  for  preparing  this  elixir  suggest 
that  mixing  and  stirring  be  done  gently  for  the  reason 
that  agitation  reduces  the  proteolytic  activity  of  pepsin. 
Elixirs  of  i:)epsin  also  lose  their  activity  upon  aging; 
therefore,  about  twice  the  amount  of  pepsin  needed  is 
used  in  the  formula  to  compensate  for  the  gradual  dete¬ 
rioration  of  the  enzyme.  Temperatures  above  normal  in¬ 


crease  the  rate  of  decomposition  of  pepsin  elixirs;  there¬ 
fore,  they  should  be  stored  in  a  cool  place.  Alcohol  and 
glycerin  tend  to  stabilize  pepsin  solutions.  This  prepara¬ 
tion  is  the  well-known  essence  of  pepsin  prepared  by 
many  manufacturers. 

Pepsin  Elixir.— As  in  the  preceding  preparation,  and 
tor  the  same  reason,  pepsin  elixir  contains  twice  the 
needed  amount  of  pepsin.  Pepsin  is  freely  soluble  in 
water  although  solution  takes  place  slowly.  Agitation 
wliicli  IS  not  permitted  in  making  pepsin  elixirs,  would’ 
oferorse,  hasten  solution.  The  citric  acid  and  exsiccated 
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sodiiiiu  pliospliate  tend  to  staliilize  the  elixir.  Tliis  is 
the  least  popular  of  the  three  pe])sin  elixirs.  It  should 
he  stored  iii  a  cool  place,  jirotected  from  the  light. 

Compound  Pepsin  Elixir. — This  is  the  Avelhkuown 
elixir  of  lactated  pepsin  and  is  xierhaps  the  most  ])opular 
of  the  x)epsin  elixirs.  It  has  the  advantage  of  color,  be¬ 
ing’  made  red  with  cudbear  tincture.  It  also  contains 
twice  the  amount  of  pejisin  needed  in  the  formula  and 
should  he  ]U’epared  with  gentle  stirring,  handled  gently, 
and  stored  in  a  cool  place  in  light-resistant  containers. 
The  cudbear  tincture  may  he  replaced  with  amaranth 
solution  according  to  the  National  Formulary  \  III  First 


Supplement. 

Elixir  of  lactated  pepsin  is  a  popular  vehicle  for  a 
variety  of  extemporaneous  xu’escriidions.  Although  it 
contains  no  sugar,  it  has  a  pleasant  taste.  Its  very  ac¬ 
ceptable  color  and  flavor  are,  no  doubt,  responsible  for 
its  general  use  by  xiliysicians.  It  is  not  a  dihicult  elixii 

to  prepare.  •  i  • 

Potassium  Bromide  Elixir.— Potassium  Iiromide  is 

freely  soluble  in  water.  This  elixir  is,  therefore,  ratlier 
hio-hiy  a(iueoi\s  aiut  low  in  aleoholie  content. 

AlkaUne  Rhubarb  Klixir.-This  elixir  has  long  been 
known  as  nenlializhuj  cordial  aiul  was  formerly  c'assp 
as  a  mixture.  The  i)otassium  earlionate  is  present  for  the 
purpose  of  aiding  to  keep  the  resins  in  the  tluideyracts 
I,f  rhubarb  and  hydrastis  in  solution.  Rhubarb  liiidex- 
tract  has  an  alcohol  content  of  about  5!)  per  cent,  while 
that  of  the  elixir  is  alioiit  3G  per  cent._  llydrastis  llu^ 
extract  has  alcohol  content  of  about  a.r  per  cent,  the 
reduction  of  the  alcohol  content  of  the  vehicle,  as  ii  - 
cheated  in  this  formula,  is  bouml  to  cause  resinous  con¬ 
stituents  to  fall  out  of  solution.  Hesins  are  soliib  e  in 
alkali  solutions;  therefore,  the  potassiuiu 
tions  as  a  stabilizing  agent  m  this  in.stance.  the 
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for  tlie  elixir  is  syrup  and  diluted  alcohol  flavored  witli 
eiiinauion  tincture  and  peppermint  spirit. 

Compound  Serenoa  and  Sandalwood  Elixir. — The  san- 
tal  oil  and  the  com})ound  orang’e  s])irit  are  dissolved  in 
the  alcohol  and  the  serenoa  Huid  extract  is  added  to  this 


alcoholic  solution.  This  would  increase  the  alcoholic 
strength  of  the  serenoa  fluidexti-act  for  the  moment,  only 
to  he  greatly  reduced  u])on  the  addition  of  zea  huidex- 
tract,  glycerin,  and  distilled  water.  One  should  expect 
that  i)art  of  the  dissolved  extractives  would  he  thrown 
out  of  solution  hy  such  treatment,  since  the  veliicle  of 
the  serenoa  fluidextract  has  been  reduced  in  alcoliol  con¬ 
tent  from  about  (i5  to  40  i)er  cent  l)y  volume. 

Perhaps  not  much  of  the  value  is  lost  in  filtering  off 
the  precipitates  that  develo])  in  preparing  formulas  of 
this  kind.  Inasmuch  as  the  ])roducts  should  be  clear, 
they  have  to  he  filtered. 

Sodium  Bromide  Elixir.— Sodium  bromide,  like  ])otas- 
sium  bromide,  is  fi'eely  soluble  in  water.  The  elixir  is, 
also,  highly  acpieous  and  low  in  its  alcoholic  content. 

Compound  Sodium  Salicylate  and  Gelsemium  Elixir. — 
I  he  sodium  salicylate  and  potassium  iodide  are  dissolved 
in  a  large  proi)ortion  of  the  aromatic  elixir.  The  fluid- 
extracts  of  cimicifuga  and  gelsemium  are  then  added,  the 
volume  is  made  u])  to  quantity  with  the  elixir,  and'  the 
whole  alhnved  to  stand  for  24  hours.  A  part  of  the  ex¬ 
tractives  in  the  Iluidextracts,  whicli  are  tlirown  out  of 
solution,  are  filtered  off. 

Sodium  Salicylate  Elixir.-Tlie  sodium  salicylate,  be- 
mg  very  soluble,  is  dissolved  in  distilled  ivater.  Svrui) 
IS  then  rnbkd  and  tlic  solution  made  uj)  to  volume  by  the 
addition  of  aromatic  elixir. 

Sodium  Thiocyanate  Elixir.-Tlie  sodium  pbospbate  is 

mT!  ”  “  '"'ff'-nnK  agent.  Avomatic  erio- 

I  c  >on  syinp  contains  a  lugli  per  cent  of  alcobol  to  keep 
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its  resinous  constituents  in  solution  and  is  rendered  suf¬ 
ficiently  aqueous  in  this  elixir  to  cause  a  precipitation 
of  the  resins.  The  solution  should  he  filtered,  preferably 
after  standing  for  a  short  time. 

Compound  Taraxacum  Elixir. — Tlie  high  alcoholic  tinc¬ 
tures  of  sweet  orange  peel,  cinnamon,  and  compound 
cardamom  are  added  to  a  mixture  of  the  fliiidextracts  of 
taraxacmn,  wild  cherry,  and  glycyrrhiza  which  have  a 
rather  low  content  of  alcohol.  The  solution  is  made  up 
to  quantity  with  glycerin  and  aromatic  elixir  and  allowed 
to  stand  24  hours.  By  lowering  the  alcoholic  content  of 
the  final  solution  to  about  27  per  cent,  the  tinctures  would 
develop  finely  dispersed  precipitates  upon  standing, 
which  could  he  removed  by  filtering.  A  highly  aroma¬ 
tized  elixir  like  this  is  a  good  vehicle  for  use  in  dispens¬ 
ing  hitter-tasting  drugs. 

Terpin  Hydrate  and  Codeine  Elixir.— This  elixir  is  a 
solution  of  the  codeine  alkaloid  in  terpin  hydrate  elixir. 


Terpin  Hydrate  Elixir. — This  preparation  has  an  alco¬ 
holic  content  of  about  40  per  cent  by  volume  in  order  to 
keep  the  terpin  hydrate  in  solution.  The  per  cent  of 
water  in  this  elixir  is  relatively  low.  It  is  flavored  with 
sweet  orange  peel  tincture  and  benzaldehyde  spirit  and 
is  made  sweet  with  glycerin  and  syrup. 

Compound  Vanillin  Elixir.— Compound  vanillin  spirit 
is  diluted  first  with  alcohol  and  then  with  glycerin  and 
syrup.  This  order  of  mixing  should  minimize  any  sep¬ 
aration  of  the  constituents  of  the  highly  alcoholm  vanillin 
spirit.  However,  the  reduction  in  the  alcoholic 
of  the  vanillin  spirit  from  nearly  70  per  cent  to  that  ot 
about  9  per  cent  in  the  finished  elixir  is  a 
in  the  solvent.  One  could  hardly  expect  that  all  of  t 
alcohol-soluble  constituents  would  remain  in  solution 
and  they  do  not;  they  are  filtered  off  as  precipitates. 
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Viburnum  Prunifolium  Elixir.— Tlie  viburnum  pr uni¬ 
folium  fluidextract  is  mixed  with  compound  cardamom 
tincture,  glycerin,  and  aromatic  elixir.  The  alcoholic 
content  of  the  finished  elixir  is  much  lower  than  that  of 
the  fluidextract  and  the  tincture.  Eesinous  constituents 
of  the  fluidextract  separate  upon  standing,  hence  the 
24-hour  period  suggested  in  the  jDrocedure.  The  product 
is  clarified  by  filtering. 


Chapter  IX 

SPIRITS 


Spirits  are  alcoholic  or  hydroalcoliolic  solutions  of 
volatile  substances,  usually  volatile  oils.  A  number  of 
the  spirits  are  used  as  therapeutic  agents,  while  others 
are  clearly  flavoring  agents.  Two  of  them,  compound 
myrcia  spirit  and  perfumed  spirit,  are  cosmetics.  This 
indicates  that  the  spirits  have  a  wide  variety  of  uses. 

Spirits  vary  consideral)ly  with  respect  to  the  percent¬ 
age  strengths  of  the  active  or -added  constituents,  the 
lowest  l)eing  about  1  per  cent  and  the  highest  nearly  35 
per  cent.  The  alcoholic  content  of  spirits  is  high,  pei- 
liaps  tlie  highest  for  any  class  of  galenicals,  ranging 
from  about  55  per  cent  to  nearly  92  per  cent  l)y  volume. 
This  high  alcohol  concentration  is  necessary  because  the 
active  constituents,  such  as  the  volatile  oils,  ethei,  and 
other  chemicals,  are  not  soluble,  with  one  or  two  excep- 


stances  which  are  soluble  in  highly 
almost  invariably  thrown  out  o 
diluted  with  water. 


The  term  “siurits”  leads  one 
may  have  developed  from  distil 


^  one  to  assume  that  they 
distillation  procedures,  al- 
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though  none  of  tlie  officinl  spirits  is  n  distilled  ju’oduct. 
Whisky  and  brandy  are  distilled  products  and  were 
classed  as  spirits  in  the  United  States  Phariiiaco])oeia 
XII.  They  are  now  official  in  the  National  Formulary 
VIII  but  are  not  listed  among  the  spirits.  They  are 
hydroalcoholic  liquids  but  are  not  solutions  of  volatile 
oils  or  other  chemicals  and  are  not,  in  fact,  spirits. 
However,  European  literature  reports  that  medicinals 
at  one  time  were  made  by  distilling  wines  in  which 
herbs  had  macerated.  The  1820  United  States  Phar¬ 
macopoeia  lists  three  spirits  which  were  prepared  by 
macerating  the  respective  drugs  in  alcohol  or  diluted 
alcohol  for  a  sti])ulated  period  of  time  and  then  suliject- 
ing  the  lot  to  distillation  and  collecting  a  stated  amount 
of  the  distillate. 

Ihe  identilication  of  the  chemical  characteristics  of 
volatile  oils  is  a  development  of  rather  recent  origin. 
For  this  reason,  spirits,  as  a  class  of  pharmaceuticals, 
have  evolved  gradually.  In  the  early  United  States 
Pharmacopoeias  preparations  which  might  today  be 
termed  spirits  were  classed  as  tinctures.  In  fact,  tinc¬ 
tures  have  been  defined  as  spirits. 


Eighteen  of  the  20  official  spirits  are  made  by  simple 
solutions  and  no  great  skill  is  involved  in  their  man¬ 
ufacture.  The  remaining  two  spirits,  aromatic  ammonia 
spii  it  and  ethyl  nitrite  spirit,  involve  considerable  chem¬ 
istry  in  their  manufacture,  details  of  which  will  be 
given  later. 


]\Iany  of  the  sihrits  have  color,  a  few  are  colorless,  and 
a  1  are  clear.  Being  highly  alcoholic  solutions  of  volatile 
substances,  tliey  sliould  lie  bandied  with  care,  packaged 

in  tiglitly  Stnppei-ed  cnntainci-s,  and  stored  in  a  cool 
place,  protected  from  light. 
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Spirits  Official  in  the  United  States  Pharmacopoeia  XIII 


English  Title 
Latin  Title 
( Synonym) 


Definition 

or 

Description 


Aromatic  Ammonia  Spirit 

Spiritus  Ammoniae  Aromaticus 

A  hydroalcoholic,  nearly  odorless, 
flavored  solution  containing  am¬ 
monia  (NHj)  and  ammonium  car¬ 
bonate  corresponding  to  about  4 
Gm,  of  (NHJjCOj  in  each  100  cc. 

Cinnamon  Spirit 

Spiritus  Cinnamomi 

A  nearly  colorless,  alcoholic  solution 
containing  10  per  cent  of  cinnamon 
oil 

Lavender  Spirit 

Spiritus  Lavandulae 

A  colorless,  alcoholic  solution  con¬ 
taining  5  per  cent  of  lavender  oil 

Compound  Orange  Spirit 

Spiritus  Aurantii  Compositus 

A  nearly  colorless  alcoholic  solution 
containing  a  25  to  30  per  cent  mix¬ 
ture  of  the  oils  of  orange,  lemon, 
coriander,  and  anise 

Peppermint  Spirit 

Spiritus  Menthae  Piperitae 
(Essence  of  Peppermint) 

A  10  per  cent,  green-colored,  alcoholic 
solution  of  peppermint  oil 

Spearmint  Spirit 

Spiritus  Menthae  Viridis 

A  10  per  cent,  green-colored,  alco¬ 

holic  solution  of  spearmint  oil 

Spirits  Official  in  the 

National  Formulary  VIII 

English  Title 

Latm  Title 
(Synonym) 

Definition 

or 

Description 

Anisated  Ammonia  Spirit 

Spirits  Ammoniae  Anisatus 

(Liquor  Ammoniae  Anisatus; 
Anisated  Ammonia 
Solution) 

An  ammoniated,  alcoholic  solution 
containing  3  per  cent  of  anethole 
by  volume 

Anise  Spirit 

Spiritus  Anisi 

A  10  per  cent  alcoholic  solution  of 
anise  oil 

Benzaldehyde  Spirit 

Spiritus  Bensaldehydi 

A  hydroalcoholic  solution  containing 
1  per  cent,  by  volume,  of  benzalde¬ 
hyde 

Camphor  Spirit 

Spiritus  Camphorae 

A  colorless,  10  per  cent,  w/v  solution 

of  camphor  in  alcohol 

Compound  Cardamom  Spirit 

Spiritus  Cardamomi  Compositus 

A  solution  in  alcohol  of  anethole  and 
the  oils  of  cardamom,  orange,  cin¬ 
namon,  clove,  and  caraway,  totaling 
nbout  22  per  cent  by  volume 
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Spirits  Official  in  the  National  Formulary  VIII — Cont’d 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Chloroform  Spirit 

Spiritus  Chloroformi 

A  clear,  colorless,  6  per  cent  v/v  solu¬ 
tion  of  chloroform  in  alcohol 

Ether  Spirit 

Spiritus  Aetheris 

(Hoffmann’s  Drops) 

A  32.5  per  cent  v/v,  colorless  solution 
of  ether  in  alcohol 

Compound  Ether  Spirit 

Spiritus  Aetheris  Compositus 
(Hoffmann’s  Anodyne) 

A  solution  of  ethereal  oil  and  ether 
in  alcohol 

Ethyl  Nitrite  Spirit 

Spiritus  Aethylis  Nitritis 

(Spirit  of  Nitrous  Ether; 
Sweet  Spirit  of  Nitre) 

A  clear,  slightly  yellow-colored,  pun¬ 
gent,  and  fragrant  solution  contain¬ 
ing  about  4  per  cent  of  ethyl  nitrite 
in  alcohol 

Formic  Acid  Spirit 

SpiriUt/S  Acidi  Formici 

A  clear,  colorless,  pungent,  acidulous, 
1  per  cent  hydroalcoholic  solution 
of  formic  acid 

Glyceryl  Trinitrate  Spirit 

Spiritus  Glycerylis  Trinitratis 
(Nitroglycerin  Spirit;  Solutio 
nitroglycerini  spirit- 
uosa  P.I.) 

A  clear,  colorless,  1  per  cent  solution 
of  glyceryl  trinitrate  in  alcohol 

Compound  Myrcia  Spirit 

Spiritus  Myrciae  Compositus 

A  clear,  slightly  colored,  odorous, 
hydroalcoholic  solution  of  the  oils 
of  myrcia,  orange,  and  pimenta 

Perfumed  Spirit 

Spiritus  Odoratus 

(Cologne  Water;  Aqua  Colon- 
iensis) 

A  clear,  nearly  colorless,  odorous, 
hydroalcoholic  solution  of  ethyl  ace¬ 
tate  and  the  oils  of  bergamot, 
lemon,  rosemary,  lavender,  and 
orange  flower 

Compound  Vanillin  Spirit 

Spiritus  Vanillini  Compositus 

A  clear,  nearly  colorless,  20  per  cent 
w/v  solution  of  vanillin  and  the 
oils  of  orange,  cardamom,  and  cin¬ 
namon  in  alcohol 

Comments  Concerning’  Spirits  Official  in  the 
United  States  Pharmacopoeia  XIII 

Aromatic  Ammonia  Spirit.— Tlie  Pharmacopoeia  di¬ 
rects  that  translucent  ammonium  carbonate  be  used  in 
making  this  product.  The  official  ammonium  carbonate 
usua  y  comes  in  small  cubes  which  are  rarely  translucent. 
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Til  fact,  it  is  not  aninioniuin  carbonate  but  a  mixture  of 
aininoninm  liicaiTionate  and  aininoninm  carliamate.  In 
tlie  })rocednre  the  official  aininoninm  carbonate  is  allowed 
to  stand  12  hours  in  diluted  ammonia  solution.  This  con¬ 
verts  the  aininoninm  bicarbonate,  which  is  not  soluble  in 
alcohol,  to  normal  aininoninm  carbonate  which  is  soluble 
in  alcohol.  Any  unchanged  aininoninm  liicarbonate  will 
settle  out  in  the  form  of  a  jirecipitate  during  the  second 
standing  period,  which  follows  the  mixing  of  the  alcoholic 
solution  of  the  oils  with  the  acpieons  solution  of  the 
ammonium  carbonate,  and  may  be  filtered  off. 

The  cubes  of  the  official  ammoninm  carbonate  are 
often  very  much  effloresced.  This  is  indicated  by  the 
accnmnlation  of  a  coating  of  white  powder  around  the 
cnlies,  which  should  be  scra])ed  off  before  being  used. 
The  loss  of  ammonia,  indicated  by  the  Avhite  powder 
around  the  cubes,  may  be  restored  by  dissolving  the 
cubes  in  ammonia  water. 

The  following  eiinations  picture  the  chemistry  in¬ 
volved  in  the  maniifactnre  of  aromatic  ammonia  spirit: 


NIlJICOs  +  NH.OH  (NHJoCOg  +  lUO 
NU.Mro,  +  n^o  ^  (nhj,C03 

It  can  be  seen  by  these  ecinations  that  a  larger  amount 
of  the  ammoninm  liicarbonate  or  a  delicient  amount  of 
dilute  ammonia  water  might  lead  to  a  deficient  yield  o 
normal  ammonium  carbonate  which,  in  turn,  wonld  pro¬ 
duce  spirit  below  the  required  strength.  For  this  reiison, 
-rent  care  should  be  taken  in  selecting  and  weighing 
The  chemicals  used  and  in  following  the  procedure  given. 

Aroinatie  aiimioiiia  si)ivit  is  a  well-known  pliarina- 
ceutieal.  Wlien  freslily  preitaved,  it  is  almost  coloi  less, 
lint  it  grailiiallv  darkens  with  age  as  a  result  of  the  actioi 
of  anm.onia  on  the  volatile  oils.  The  spirit  is  reasoiiahly 
stable  blit  should  not  be  used  after  it  has  aged  too  long. 
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HowevGr,  Ji  reasoiicible  aiiioiiiit  of  darkeiiiiig  does  not 
seem  to  alter  its  medicinal  value.  The  product  should 
be  stored  in  glass-stoppered  l)ottles,  or  sealed  ami)uls, 
away  from  the  light  and  in  a  cool  place. 

Cinnamon  Spirit. — Cinnamon  spirit  is  useful  as  a 
flavoring  agent  for  other  pharmaceutical  preparations. 

Lavender  Spirit. — Lavender  si)irit  is  lu’epared  from 
lavender  oil,  which  is  a  perfume  oil.  The  spirit  is  used 
to  give  odor  to  other  pharmaceuticals. 

Compound  Orange  Spirit. — Compound  orange  spirit  is 
a  popular  flavoring  spirit  for  pharmaceuticals.  It  is  the 
flavoring  agent  used  in  aromatic  elixir. 

Peppermint  Spirit. — Peppermint  si)irit  is  better  known 
as  “essence  of  peppermint.”  The  product  has  an  at¬ 
tractive  green  color  ol)tained  l)y  macerating  a  portion  of 
the  coarsely  powdered  green  leaf  in  the  alcohol  prior  to 
adding  the  peppermint  oil.  Before  l)eing  added  to  tlie 
alcohol,  the  leaves  are  soaked  in  water  for  a  time  and 
then  strongly  expressed.  The  water  removes  the  tannins 
and  other  colored,  water-soluble  principles  which  are 
most  abundant  in  the  stems,  petioles,  and  leaf  veins. 
For  this  reason  the  coarse,  stem-like  particles  should  be 

iemo\ed,  in  so  far  as  possil)le,  before  macerating  the 
leaves. 


The  pieparation  of  i)e])permint  spirit  involves  two 
macerations  of  the  crude  peppermint:  one  in  water  for 
one  hour  to  remove  the  objectionable  brownish  coloring 
matter,  the  other  in  alcohol  for  six  hours  to  remove  the 
desirable  Kveen  cliloropliyll.  Tliis  (i-lioiir  maceration 
period  is  an  inconvenient  one.  It  lias  been  sliown  that 
a  peppernniit  spirit  with  a  satisfactory  green  color  can 
be  made  with  as  short  a  maceration  ]ieriod  as  one  hour 

It  has  been  proposed  that  both  peppermint  spirit  and 
speainiiiit  spirit  be  colored  with  an  artificial  green,  but 
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attempts  to  do  this  have  not  been  satisfactory.  The 
natural  color  of  these  spirits  fades  in  the  light;  therefore 
they  should  be  protected  from  the  light. 

Spearmint  Spirit. — Spearmint  spirit  is  a  green-colored 
spirit  prepared  in  the  same  way  as  peppermint  spirit. 
However,  the  green  color  of  spearmint  spirit  is  less  in¬ 
tense  than  that  of  peppermint  spirit.  It  may  be  assumed, 
therefore,  that  the  chlorophyll  content  of  the  two  herbs 
varies. 


Comments  Concerning  Spirits  Official  in  the 
National  Formulary  VIII 

Anisated  Ammonia  Spirit. — This  spirit  is  essentially  a 
flavored  solution  of  ammonia  water  in  alcohol.  It  dark¬ 
ens  with  age,  characteristic  of  'ammoniacal  solutions  of 
organic  substances  such  as  volatile  oils.  It  should  be 
stored  in  well-closed  containers  and  protected  from  the 


light. 

Anise  Spirit. — Anise  spirit  is  a  flavoring  spirit  which 
is  sometimes  used  as  a  carminative. 


Benzaldehyde  Spirit.— This  preparation  is  used  when 
the  taste  and  flavor  of  almonds  is  desired.  It  replaces 
the  bitter  almond  spirit,  formerly  official,  which  could 
not  be  used  as  a  llavoring  agent  because  it  contained 


traces  of  the  potent  hydrocyanic  acid. 

Camphor  Spirit. — Camphor  spirit  is  a  common  item  of 
the  family  medicine  chest,  often  being  used  as  a  liniment 
and  an  antiseptic.  It  has  a  very  agreeable,  niediciiie-like 
odor.  The  official  monograph  gives  an  interesting  tes 
for  the  presence  of  water  in  the  spirit.  Camphor  is  very 
readily  thrown  out  of  solution  when  the  spirit  is  adder 
to  water,  indicating  the  low  ratio  of  solubility  of  cam- 

phor  in  water. 
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Compound  Cardamom  Spirit.— Compound  cardamom 
spirit  is  tlie  flavoring  agent  used  in  compound  cardamom 
elixir.  It  is  a  solution  of  six  flavoring  agents  in  alcohol. 

Chloroform  Spirit. — Chloroform  spirit  is  a  very  vola¬ 
tile  solution  and  should  be  carefully  stored  in  tightly 
stoppered,  light-resistant  bottles. 

Ether  Spirit. — Ether  spirit  is  a  very  volatile  solution 
which  should  he  preserved  in  tightly  stoppered,  light- 
resistant  bottles. 

Compound  Ether  Spirit. — Compound  ether  spirit  is 
different  from  the  plain  ether  spirit  in  that  is  contains 
about  2.5  per  cent  v/v  of  ethereal  oil.  These  two  ether 
spirits,  once  widely  used  as  carminatives,  are  seldom  used 
today.  They  are  known  as  Hoffmann’s  drops  and  Hoff¬ 
mann’s  anodyne,  respectively. 

Ethyl  Nitrite  Spirit  . — Ethyl  nitrite  spirit  is  known  as 
‘‘sweet  spirit  of  nitre.”  When  freshly  prepared,  it  has 
a  fragrant,  ethereal  odor  and  is  neutral  to  litmus.  It 
decomposes  readily  when  exposed  to  the  light  and  air 
and  acquires  an  acid  reaction  which  is  indicated  by  the 
following  equation: 

CJriONO  +  H.O  CJriOH  +  HONG 

Tliere  is  no  longer  an  official  proceanre  for  making 
etliyl  nitrite  spirit,  yet  tlie  only  sure  way  of  having  a 
good  product  of  this  spirit  is  to  prepare  it  when  called 
for  or  use  a  very  recently  made  and  carefully  refrigerated 
preparation.  It  can  he  kept  in  good  condition  for  a 
reasonable  length  of  time  if  stored  in  well-filled,  amber 
hottles,^  in  a  cool  dark  place,  preferably  in  a  refrigerator. 

Studies  have  been  made  of  the  ethyl  nitrite  content  of 
samples  of  the  ethyl  nitrite  spirit  as  purchased  from 
pharmacists.  Almost  without  e.xception  the  analysis 
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sliowed  that  the  ethyl  nitrite  content  was  below  that  re¬ 
quired  by  the  official  inonograph.  In  some  instances  no 
ethyl  nitrite  at  all  was  present,  indicating  complete 
decomiiosition.  It  should,  therefore,  never  he  stored 
on  the  shelf  or  exposed  to  light. 

Ethyl  nitrite  spirit  may  he  prepared  by  diluting  con¬ 
centrated  ethyl  nitrite  solution  with  alcohol  to  the  proper 
strength.  The  concentrated  spirit  is  available  in  heavy 
amber-colored  glass  bottles  or  ampuls,  which  are  incom¬ 
pletely  filled  to  allow  for  expansion  of  the  volatile  ethyl 
nitrite.  Great  care  must  be  observed  in  opening  an 
ampul  of  the  concentrated  ethyl  nitrite.  It  should  be 
thoroughly  chilled  and  wrapped  in  a  towel.  The  neck  of 
the  ampul  is  then  scratched  with  a  file  and  carefully 
broken  oft  and  the  contents  poured  into  the  cool  alcohol. 
The  heat  of  the  hands  in  filing  and  removing  the  neck 
of  the  ampul  is  sometimes  enough  to  cause  an  explosion 
just  as  the  pressure  is  released  at  the  opening  of  the 


ampul. 

The  ampuls  usually  contain  enough  of  the  concentrated 
spirit  to  make  a  pint  of  the  official  spirit. 

The  United  States  Pharmacopoeia  IX  offered  a  for¬ 


mula  and  procedure  for  preparing  ethyl  nitrite  spirit. 
It  is  a  difficult  procedure  but  students  two  or  thiee 
decades  ago  were  expected  to  make  the  preparation. 
Because  of  the  extreme  volatility  of  the  ethyl  nitrite 
formed  in  tlie  reaction,  it  sometimes  all  disappeared 
during  the  purifying  processes  and  the  end  product 

would  be  worthless. 

While  the  details  of  the  past  official  procedure  need 
uot  he  repeate.1  here,  it  should  be  stated  that  ethyl  nitrite 
is  formed  bv  the  action  of  sulfuric  acid  on  sodium  nitiite 
in  the  presence  of  ethyl  alcohol.  The  nitrous  acid  liber- 
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ated  reacts  with  the  alcoliol  to  form  ethyl  nitrite  as 
indicated  l3y  the  two  following  ec[nations: 


NaNO,  ^  HoSO^  ^  +  NallSO^ 

CJI5OH  CJI5XO2  +  n,() 


These  reactions,  according  to  the  official  directions, 
should  take  place  in  a  capacious  flask  surrounded  by  ice. 
The  ethyl  nitrite,  as  it  is  formed,  rises  to  the  surface  as 
an  oily  layer.  At  the  same  time,  the  sodium  bisulfate 
often  crystallizes  out.  The  liquid  upper  layers  of  ethyl 
nitrite  and  water  are  then  decanted  into  a  separatory 
fimnel,  the  water  removed,  and  the  ethyl  nitrite  layer 
washed  with  a  cold  solution  of  monohvdrated  sodium 
carbonate  to  remove  any  traces  of  acids.  The  ethyl 
nitrite  is  then  carefully  removed  from  the  aqueous  layer 
and  agitated  with  potassium  carbonate  to  remove  all 
traces  of  water.  The  dry,  neutral  ethyl  nitrite  is  then 
poured  into  a  tared  amount  of  alcohol  and  finallv  diluted 
to  22  times  l)y  weight  with  alcohol. 

A  more  satisfactory  way  of  obtaining  the  ethyl  nitrite 
is  to  connect  the  flask,  in  Avhich  it  is  formed,  by  means 
of  a  glass  tubing  to  a  receiving  bottle  containing  a 
tared  amount  of  alcohol;  the  delivery  end  of  the  tubing 
projects  beneath  the  surface  of  the  alcohol.  The  flask 


can  then  be  removed  from  the  ice  bath,  and  the  ethyl 
nitrite  volatilizes  over  into  the  alcohol.  Alcohol  is 
finally  added  to  make  the  quantity  'weigh  22  times  the 
weight  of  ethyl  nitrite  obtained.^  This  volatilization 
procedure  is  not  particularly  difficult  and  offers  a  means 
of  preparing  etliyl  nitrite  spirit  when  it  is  needed. 

Ethyl  nitrite  may  also  he  obtained  by  heating  nitric 
amd,  snlfunc  acid,  alcohol,  and  copper  together 
'  "■* . .  flask  to  about  80°.'  A  series  of 


distilling 


in  a 
reactions 


Bailli^;re,^TindaU'&‘^Cox?^page'79ci. Pharmaceutics.  London.  1937. 
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tak  es  })lace  and  ethyl  nitrite  is  produced;  it  passes  over 
as  a  vapor  into  a  receiver  of  alcohol,  after  the  fashion 
in  the  volatilization  procedure  just  described.  This  is  the 
method  used  by  British  pharmacists,  details  of  which 
need  not  be  given  here. 


Formic  Acid  Spirit. — Formic  acid  spirit  was  formerly 
known  as  “spirit  of  ants”  because  formic  acid  was 
orginally  i^repared  from  red  ants  by  a  process  of  distil¬ 
lation.  The  spirit  is  of  very  little  use  today. 

Glyceryl  Trinitrate  Spirit. — This  spirit  is  not  only  the 
most  potent  of  the  spirits,  but  being  composed  of  a 
dangerous  explosive,  it  has  to  be  disiiensed,  packed,  and 
handled  with  the  greatest  of  care.  If  any  amount  of  it 
should  be  spilled  by  accident,  sodium  or  potassium 
hydroxide  should  be  poured  over  it  at  once.  The  glyc¬ 
eryl  trinitrate  is  readily  decomposed  by  an  alkali  solu- 
tion. 

This  spirit  has  marked  physiological  action  and  it  is 
valuable  in  the  treatment  of  certain  heart  conditions. 
However,  it  should  not  be  dispensed  except  on  a  phy¬ 
sicians^  prescription.  Caution  should  be  exeicised  in 
handling  this  spirit.  When  tasted,  or  inhaled,  or  even 
applied  to  the  skin  it  is  likely  to  produce  a  violent  head¬ 
ache.  It  should  be  stored  in  tightly  closed  containers, 
kept  in  a  cool  place,  and  protected  from  light. 

The  use  of  nitroglycerin  as  an  explosive  makes  its 
manufacture  a  specialized  skill  which  need  not  be  dis- 

C\lSS0cl  ll0I*0« 

Compound  Myrcia  Spirit.— Compound  luyrcia  spirit  is 
finite  properly  a  cosmetic  preparation  in  that  it  is  siimlar 
to  bay  rum  which  is  rather  extensively  used  as  an  after¬ 
shave  lotion  and  hair  dressing,  ff"''''f^nrihe 

of  the  Pharniacentical  Recipe  Book  III  differs  from  the 
official  forninla  chiefly  in  that  it  contains  citric  acid  aiul 

glycerin. 
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Tlie  so-called  genuine  bay  rum  is  reputed  to  be  a 
product  obtained  by  distilling  a  mixture  of  bay  leaves 
and  rum. 

Perfumed  Spirit. — Perfumed  spiritis  termed  “cologne 
water,”  altliougli  it  lias  an  alcoholic  content  of  aliout  77 
23er  cent  by  volume.  The  name  cologne  is  given  to  it  be¬ 
cause  it  was  first  made  in  Cologne,  Germany. 

The  Pharmaceutical  Kecipe  Book  III  offers  a  formula 
for  cologne  water  which  differs,  in  minor  details,  from 
the  official  formula.  Both  preparations  are  cosmetics. 

Compound  Vanillin  Spirit. — Compound  vanillin  spirit 
is  a  synthetic  vanilla-flavoring  agent  used  to  prepare 
compound  vanillin  elixir.  It  lacks  the  flavoring  quality 
of  vanilla  tincture,  known  as  “extract  of  vanilla.” 


Chapter  X 

TINCTURES 


Tinctures  are  alcoholic  or  liydroalcoholic  solutions  of 
chemicals  or  the  therapeutically  valuable  constituents 
of  vegetable  or  animal  drugs.  They  are  prepared  by 
dissolving  the  chemical  substances  in  an  appropi'iate 
solvent  or  by  extracting  the  drugs,  with  a  prescribed 
menstruum,  by  the  percolation  or  maceration  process, 
designated  in  the  Pharmacopoeia  and  the  National  For¬ 
mulary  as  Process  P  and  Process  1\[,  respectively.  Three 
tinctures  are  made  by  diluting  the  pertinent  Iluidextracts. 
Unofficial  grindelia  tincture,  which  is  used  extensively 
for  the  treatment  of  poison  ivy  dermatitis,  is  prepared  by 
diluting  grindelia  fluidextract.  In  this  instance  the 
fiuidextract  will  yield  a  clear  tincture  if  diluted  with 
the  original  menstruum.  However,  it  takes  only  a  small 
variation  in  the  proportions  of  alcohol  and  water  in  the 
menstruum  to  produce  a  cloudy  tincture. 


The  preparation  of  tinctures  by  diluting  the  cor- 
i-esponding  fluidextracts  is  not  regarded  as  good  idiar- 
maceutical  ])ractice  for  the  reason  that  soluble  extractive 
drug  principles  are  rather  sensitive  to  changes  in  solvents 
such  as  take  place  in  the  dilution  of  Iluidextracts  to  iire- 
pare  weaker  solutions.  Fluidextracts  are  much  more 
nearly  saturated  solutions  than  are  the  tinctures  and 
are  therefore  relatively  complex.  Heat,  which  is  Ire- 
ciuentlv  used  in  their  pre])aration,  is  bound  to  change  cer¬ 
tain  of  the  extracted  i)rinci])les.  Therefore,  tinctures  pre¬ 
pared  by  diluting  fluidextracts  cannot  be  expected  to  be. 
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in  every  respect,  like  tliose  prepnred  l)y  percolnting  oi 
macerating  the  drug's  according  to  the  official  procedures. 

Tlie  Pliarmacopoeia  XIII  lists  18  tinctures,  6  of  whicli 
are  prepared  with  alcohol  as  the  menstruum,  dhe  re¬ 
maining  12  are  made  with  menstruums  of  alcohol  and 
water  in  varying  i)ro2:)ortions  with  glycerin  added  in  3 
instances  as  a  solvent  and  preservative.  Of  the  35  tinc¬ 
tures  in  the  National  Formulary  VllI,  9  are  made  with 
alcohol,  of  which  3  contain  glycerin  and  2  have  an  acid 
added;  24  have  hydroalcoholic  menstruums,  of  which  5 
contain  acids,  3  glycerin,  and  1  acetone.  Aromatic 
ammonia  spirit  is  the  menstruum  for  2  tinctures. 

In  the  matter  of  alcoholic  content  the  Pharmacopoeial 
tinctures  range  from  17  per  cent  to  88  per  cent;  those  of 
the  National  Formulary  have  an  alcohol  range  from  8 
per  cent  to  93  })er  cent.  No  two  of  the  official  tinctures 
have  the  same  alcohol  content,  which  is  evidence  of  the 
fact  that  the  menstruums  are,  in  every  case,  devised  to 
make  nse  of  the  valuable  solvent  and  preservative  prop¬ 
erties  of  the  alcohol.  The  pro])ortions  of  alcohol  and 
water  are  also  adjusted  so  as  to  ensure  maximum  ex¬ 
traction  and  solution  of  tlie  desiral)le  constituents  of  the 
drugs  and  chemicals.  The  addition  of  acids,  glycerin, 
and  other  chemicals  to  the  menstruums  is  done  for  pur¬ 
poses  of  increasing  the  extractive  efficiency  of  the  men¬ 
struums  and  insuring  the  permanency  of  the  finished 
product. 

4 he  addition  of  acids  to  tincture  menstruums  is  ex¬ 
pected  to  increase  the  solubility  of  certain  plant  con¬ 
stituents  such  as  the  alkaloids.  Glycerin  is  credited  with 
the  property  of  increasing  the  extraction  of  astringent 
princiides  of  drugs  such  as  tannin.  The  resinous  and 
pectmaceons  constituents  of  certain  drugs  are  rendered 
more  soluble  by  the  presence  of  alkalies  sucli  as  am- 
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nioniiiin  hydroxide  and  potassium  carbonate.  Examples 
of  the  use  of  tliese  chemicals  will  he  emphasized  later  in 
the  chapter. 


The  Preparation  of  Tinctures 

The  methods  of  preparation  of  the  tinctures  involve, 
in  general,  the  processes  of  percolation  and  maceration, 
known  officially  as  Process  P  and  Process  M.  The  Phar¬ 
macopoeia  VIII,  page  708,  and  the  National  Formulary 
VIII,  page  758,  state  how  these  processes  should  be 
carried  out.  About  29  of  the  53  official  tinctures  are 
prepared  by  the  percolation  procedure,  and  14  are  pre¬ 
pared  by  maceration.  Seven  of  the  10  remaining  are 
made  by  simple  solution  and  3  are  products  olitained 
by  diluting  the  respective  fluidextracts. 

Since  the  details  concerning  the  jirocedures  involved 
in  Process  P  and  Process  M  are  to  be  found  in  both  of 
the  official  compendiums,  they  need  not  be  repeated  here. 
However,  it  seems  appropriate  to  suggest  that,  for  the 
successful  extraction  of  any  drug  by  the  pei  eolation 
process,  careful  attention  needs  to  be  given  to  many 
details.  First  of  all  the  drug  must  be  of  the  proper 
degree  of  fineness  to  insure  not  only  efficient  extraction, 
but  even  dampening  with  the  required  menstrunm,  piioi 
to  being  transferred  to  the  jiercolator.  Once  in  the 
percolator  the  drug  should  be  carefully  and  evenly 
shaken  down.  After  being  allowed  to  stand  for  a  short 
while,  the  drug  should  be  firmly  packed  by  pressing  the 
upper  surface  with  a  tool  adequate  for  the  job.  For 
small  percolators  a  cork  attached  to  a  glass  rod  can  be 
made  to  work  very  well.  The  packed  drug  should  be 
allowed  to  stand  for  15  minutes  to  allow  the  dampened 
drug  to  swell  and,  at  the  same  time,  become  more 
thoroughly  permeated  by  the  dampening  menstrunm.  it 
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has  been  observed  that  nearly  80  cc.  of  menstnuun  are 
required  to  render  100  Gin.  of  dried  drug  evenly  and 
distinctly  damp.  This  preliminary  treatment  of  the  drug 
is  intended  to  insure  a  tborongb  penetration  of  the  dried 
cellular  plant  tissue  by  the  menstrninn. 

Enough  menstruum  is  next  added  to  the  percolator  to 
saturate  the  drug  and  when  the  percolate  starts  to  flow 
it  is  immediately  checked  and  the  drug  is  allowed  to  soak 
for  24  hours,  more  or  less,  as  may  be  specified  in  the 
monograph.  Percolation  is  then  allowed  to  proceed  at 
the  rate  indicated  until  the  required  volume  of  tincture 
has  been  collected.  To  keep  the  extraction  going,  it  is 
necessary  to  pour  menstruum  upon  the  drug  from  time  to 
time  as  needed  to  maintain  a  steady  flow  of  the  percolate. 

In  a  percolation  process  it  is  necessary  that  the  rate  of 
flow  of  the  percolate  be  carefully  regulated.  Finely 
powdered  drugs,  in  some  instances,  soften  and  coalesce 
in  such  a  way  as  to  form  a  dam  tlirough  which  none  of 
the  menstruum  will  flow.  On  the  other  hand,  coarsely 
powdered  drugs  permit  the  menstruum  to  flow  through 
them  almost  Avithout  hindrance.  This  results  in  inefficient 
extraction  which  is  neA^er  satisfactory. 

By  carefully  preparing  the  drug  for  percolation  and 
by  managing  the  procedure,  there  is  eA^ery  chance  that,  in 
making  tinctures,  the  drug  Avill  be  exhausted  because  the 
ratio  of  menstnuun  in  volume  is  several  times  that  of 
the  weight  of  the  drug.  For  all  practical  purposes  one 
may  assume  that  the  drug  is  exhausted  AAdien  the  perco¬ 
late  is  devoid  of  color  and  taste.  If  the  drug  contains 
alkaloids,  they  may  be  detected  in  the  percolate  by  the 
use  of  alkaloidal  reagents.  The  presence  of  resins  may  be 
detected  in  percolates  by  the  addition  of  water  Avhicli 
would  precipitate  them.  In  the  case  of  potent  tinctures 
AA  iicli  are  standardized  by  assay,  only  95  per  cent  of  the 
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desired  volume  is  collected  prior  to  the  assay.  AVlietlier 
the  drug  will  lie  percolated  to  the  recpiired  volume,  more 
or  less,  will  depend  upon  the  result  of  the  assay.  Assays 
are  of  two  kinds  usually;  chemical,  if  the  active  con¬ 
stituents  such  as  alkaloids  are  capable  of  being  separated 
by  chemical  means,  and  pharmacological,  in  which  case 
the  activity  of  the  product  is  determined  by  administer¬ 
ing  it  to  animals  according  to  the  prescribed  teclmicpies. 

Drugs  of  a  resinous  nature  such  as  aloe,  benzoin,  as- 
afoetida,  kino,  myrrh,  and  tolu  balsam  cannot  be  ex¬ 
tracted  liy  the  percolation  ])rocess,  and  tinctures  made 
from  them  are  prepared  by  maceration.  Aliout  three- 
fourths  of  the  prescribed  menstruum  is  added  to  the  drug, 
and  the  mixture  is  placed  in  a  container  which  can  be 
closed  and  is  allowed  to  macerate  with  frequent  agita¬ 
tion  for  three  days.  Drugs  of  a  resinous  nature  reipiire 
a  menstruum  which  is  strongly  alcoholic  and  even  then 
they  are  not  wholly  dissolved.  The  maceration  mixture 
is  clarified  by  filtering,  the  container,  residue,  and  filter 
being  washed  with  enough  of  the  menstruum  to  produce 
the  required  volume  of  tincture.  All  of  the  procedures 
involved  should  be  carried  out  in  such  a  way  as  to  min¬ 
imize  the  loss  of  alcohol  by  evaporation. 

The  tinctures  made  by  simple  solution  such  as  those 
made  from  iodine,  iron  chloride,  nitromersol,  and  cud¬ 
bear  are  not  difficult  to  prepare.  The  3  tinctures  made 
by  diluting  fluidextracts  are  strong  colchicum  conn  tinc¬ 
ture,  ipecac  tincture,  and  ipecac  and  oiiiiim  tincture.  It 
is  unusual  to  subject  such  preparations  as  tinctures  to 
heat,  but  the  percolate  from  preparing  opium  tincturens 
concentrated  by  evaporation  and  then  boded  actively  for 
at  least  15  minutes.  Being  generally  alcoholic  in  com¬ 
position,  tinctures  should  be  kept  in  tightly  dosed  con¬ 
tainers  and  stored  in  places  not  exposed  to  light  oi  ex¬ 
tremes  of  temperature. 
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The  tinctures  wliich  are  ]^repare(i  by  an  extractive 
process  are  likely  to  deposit  sediments  upon  standing. 
Precipitates  of  tiiis  kind  are  usually  inert  and  may  l)e 
easily  removed  by  filtration  without  greatly  altering  the 
tincture. 

It  is  possible  to  establish  a  purity  rubric  for  those 
tinctures  which  are  capable  of  being  assayed  either 
chemically  or  pharmacologically.  The  tinctures  which 
do  not  respond  to  an  assay  may  lie  classified  according 
to  their  crude  drug  strength.  Such  a  classification  is 
without  much  significance,  Imt  it  offers  a  way  of  compar¬ 
ing  one  preparation  with  another.  The  accompanying 
tabulation  of  the  Pharmacopoeial  tinctures  gives  a  view 
of  them  according  to  their  active  constituents,  crude  drug 
content,  or  equivalent  unit. 


Table  op  Tinctures  of  the  United  States  Pharmacopoeia  XIII 

(According  to  the  Grams  of  the  Active  Constituent  or  Crude  Drug  in  Each 
100  cc.  of  the  Tincture  or  U.  S.  P.  Equivalent  Unit) 


TINCTURE 

(a)  average  AMOUNT  OF  ACTIVE  CON¬ 
STITUENT  IN  EACH  100  CC. 

Belladonna 

llyoscyamus 

Iodine 

Opium 

Camphorated  Opium 
Stramonium 

30  mg.  total  alkaloids 

4  mg.  total  alkaloids 

2  Gm.  I,  2.35  Gm.  Nal 

1  Gm.  anhydrous  morphine 

40  mg.  anhydrous  morphine 

25  mg.  total  alkaloids 

(B)  AMOUNT  OF  CRUDE  DRUG  USED  FOR 
EACH  100  CC. 

Uenzoin 

Compound  Benzoin 

Comjiouml  Cardamom 
Compound  Gentian 

Compound  Lavender 

Lemon 

IMyrrh 

Bitter  Orange  Peel 

Sweet  Orange  Peel 

Aromatic  Khulnub 

Tolu  Balsam 

20  Gm. 

24  Gm. 

(5.2  Gm. 

15  Gm. 

5.5  Gm. 

50  Gm. 

20  Gm. 

20  Gm. 

50  Gm. 

30  Gm. 

20  Gm. 

Digitalis 

(C)  EQUIVALENT  UNITS 

1  CC.  equivalent  to  1.0  U.  S.  P.  di<ri- 
talis  unit  ^ 
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Tinctures  Official  in  the  United  States  Pharmacopoeia  XIII 


English  Title 
Latin  Title 
(Synonym) 


Definition 

or 

Description 


Belladonna  Tincture 
Tinctura  Belladonnae 

(Belladonna  Leaf  Tincture; 
Tinctura  Belladonnae 
P.I.) 


Benzoin  Tincture 

Tinctura  Bensoini 


Compound  Benzoin  Tincture 
Tinctura  Benzoini  Composita 


A  dark  green  hydroalcoholic  solution 
containing  about  30  mg.  of  the 
belladonna  leaf  alkaloids  in  each 
100  cc. 


A  reddish,  alcoholic  solution  of  the 
soluble  principles  of  benzoin 

A  dark  red,  alcoholic  solution  of  the 
soluble  principles  of  benzoin,  aloe, 
storax,  and  tolu  balsam 


Compound  Cardamom  Tincture 

Tinctura  Curdamomi  Composita 


Digitalis  Tincture 
Tinctura  Digitalis 

(Tinctura  Digitalis  P.I.) 

Compound  Gentian  Tincture 

Tinctura  Gentianae  Composita 


A  reddish-brown,  water-alcohol- glyc¬ 
erin  solution  of  the  soluble  prin¬ 
ciples  of  cardamom  seed,  cinnamon, 
caraway,  and  cochineal 

A  dark  green,  hydroalcoholic  solution 
of  the  active  principles  of  digitalis 
leaf 

A  dark,  water-alcohol-glycerin  solu¬ 
tion  of  the  soluble  principles  of 
gentian,  bitter  orange  peel,  and 
cardomom  seed 


llvoscyamus  Tincture 
Tinctura  Byoscyami 


A  dark,  hydroalcoholic  solution  con¬ 
taining  about  4  mg.  of  the  hjoscja- 
mus  alkaloids  in  each  100  cc. 


Iodine, 


A  clear,  hydroalcoholic,  reddish-brown 
solution  containing  in  each  100  cc. 
about  2  Gm.  of  iodine  and  2.35  Gm. 
of  sodium  iodide 


Tincture  a 

Tinctura  Lavandulae  Composita  t“)n  i  principles 

(Compound  Lavender  Spirit)  clove,  myristica,  and 


- - - A  vellowish-colored  solution  of  the 

Lemon  Tincture  volatile  oil  and  other  soluble  prin- 

Tinctura  Limonis  rinle  of  the  outer  rind  of  the  fresh 

(Lemon  Peel  Tincture) 


Mvrrh  Tincture 

‘  Tinctura  Myrrhae 


An  alcoholic  solution  of  the  soluble 
principles  of  myrrh _ _ ^ 
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Tinctures  Official  in  the  United  States  Pharmacopoeia  XIII  Cont  d 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Opium  Tincture 

A  hydroalcoholic  solution  of  the 

r»r»inrn  nlUnlni<1«  f»mi- 

(Laudanum ;  Deodorized  Opi-  taining  in  each  100  cc.  about  1 
um  Tincture;  Tinctura  Gm.  of  anhydrous  morphine;  it  has 
opii  P.I.)  an  odor  characteristic  of  opium 


Camphorated  Opium  Tincture 
Tinctura  Opii  Camphorata 

(Paregoric;  Tinctura  opii 
benzoica  P.I.) 

A  .solution  of  opium  tincture  or  pow¬ 
dered  opium,  anise  oil,  benzoic  acid, 
and  camphor  in  diluted  alcohol  and 
glycerin,  containing,  in  each  100 
cc.,  about  40  mg.  of  anhydrous  mor¬ 
phine 

Bitter  Orange  Peel  Tincture 

Tinctura  Aurantii  Aviari 

A  hydroalcoholic  solution  of  the  solu¬ 
ble  principles  of  bitter  orange  peel 

Sweet  Orange  Peel  Tincture 
Tinctura  Aurantii  Dulcis 

An  alcoholic  solution  of  the  volatile 
oil  and  other  soluble  principles  of 
the  outer  rind  of  the  fresh  orange 

Aromatic  Rhubarb  Tincture 

Tinctura  Rhei  Aromatica 

A  dark-colored,  w'ater-alcohol-glycerin 
solution  of  the  soluble  principles  of 
rhubarb,  cinnamon,  clove,  and 
myristica 

Stramonium  Tincture 

Tinctura  Stramonii 

A  dark  green,  hydroalcoholic  solution, 
containing  about  25  mg.  of  stra¬ 
monium  alkaloids  in  each  100  cc. 

Tolu  Balsam  Tincture 

Tinctura  Balsami  Tolutani 
(Tolu  Tincture) 

An  alcoholic  solution  of  the  soluble 
principles  of  the  drug  having  an 
odor  characteri.stic  of  tolu  balsam 

Tinctures  Official  in  the  National  Formulary  VIII 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Aconite  Tincture 

Tinctura  Aconiti 

A  hydroalcoholic  solution  of  the  ac¬ 
tive,  soluble  principles  of  aconite 

Aloe  Tincture 

Tinctura  Aloes 

A  dark-colored  solution  of  the  soluble 
principles  of  aloe  and  glvcyrrhiza 
in  diluted  alcohol 

Arnica  Tincture 

Tinctura  Arniccie 

A  reddish-colored,  hydroalcoholic  solu¬ 
tion  of  the  soluble  principles  of 
arnica 
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Tinctures  Official  in  the  National  Formulary  VllI — Cont’d 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Asafetida  Tincture 

Tinctura  Asafoetidae 

An  odorous,  reddish-colored  solution 
of  the  alcohol-soluble  principles  of 
asafetida 

Cantharides  Tincture 

T inctura  Cantharidis 

(Tinctura  Cantharidis  P.I.) 

An  acidulous,  alcoholic  solution  of  the 
soluble,  active  principles  of  can¬ 
tharides 

Capsicum  Tincture 

Tinctura  Capsid 

A  reddish-colore<l,  hydroalcoholic  solu¬ 
tion  of  the  soluble  principles  of 
capsicum 

Compound  Cinchona  Tincture 

Tinctura  Cinchonae  Composita 

A  reddish-colored,  acidulateil,  water- 
alcohol-glycerin  solution  of  the  ex¬ 
tractive  principles  of  cinchona,  bit¬ 
ter  orange  peel,  and  serpentaria, 
containing  in  each  100  cc.  about 
0.4.1  Gm.  of  the  cinchona  alkaloids 

Cinnamon  Tincture 

Tinctura  Cinruimomi 

A  glvcerinated,  hydroalcoholic  solu¬ 
tion  of  the  soluble  principles  of 
cinnamon 

Strong  Colchicum  Conn  Tincture 
Tinctura  Culchici  Cormi  Fortis 

A  solution  prepared  by  diluting  col¬ 
chicum  conn  fluidextract  ■with  alco¬ 
hol  and  water  so  that  100  cc.  of  the 
tincture  contains  about  0.140  Gm. 
of  colchicine 

('olcliicum  Seed  Tincture 

Tinctura  Colchici  Seminis 
(Tinctura  Colchici  P.I.) 

A  hvdroalcoholic  solution  of  the  sol- 
ulde  principles  of  colchicum  seed, 
containing,  in  each  100  cc.,  about 
0.045  Gm.  of  colchicine 

Cudliear  Tincture 

Tinctura  Fersionis 

A  hvdroalcoholic  solution  of  the  color¬ 
ing  ])rinciples  of  cmlbear. 

Compound  Cudbear  Tinctuie 

Tinctura  Fersionis  Composita 

A  hydroalcoholic  solution  of  cudbear 
tincture  darkened  witli  caramel 

Ferric  Chloriile  Tincture 

Tinctura  Ferri  Chloridi 
(Iron  Tincture) 

A  vellowish-orange,  acidulous,  astrin- 
gWt-tasting,  hydroalcohohc 
tion,  containing  m  each  100  cc. 
about  13  Gm.  of  feme  chloride,  the 
eciuivalent  of  about  4.o  Gm.  of  le 

Ferric  Citrochloride  Tincture 
Tinctura  Ferri  Citrochloridi 

\  hvdroalcoholic  solution,  containing 
iui‘  amount  of  ferric  citrochloride 
eciiiivalent  to  about  4.48  Gm.  of 
Fe  in  each  100  cc. 
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Tinctures  Official  in  the  National  Formulary  YIII — Cont’d 


Eiiglisli  Title 

Latin  Title 
( Synonym ) 

Definition 

or 

Description 

Compound  Gambir  Tincture 

Tinctura  Gambir  Composita 

(Compound  Pale  Catechu 
Tincture) 

An  alcohol-glycerin  solution  of  the 
soluble  jirinciples  of  gambir  and 
cinnamon 

Gelsemium  Tincture 

Tinctura  Gelsemii 

A  hydroalcoholic  solution  composed 
chiefly  of  the  alkaloids  of  gel¬ 
semium 

Ammoniated  Guaiac  Tincture 
Tinctura  Guaiaci  Ammoniata 

A  solution  of  the  soluble  principles 
of  guaiac  in  aromatic  ammonia 
spirit 

Hydrastis  Tincture 

Tinctura  Hydrastis 

(Goldenseal  Tincture;  Tinc¬ 
tura  Hydrastidis  P.I.) 

A  yellowish-colored,  hydroalcoholic 
solution  of  the  soluble  principles  of 
the  drug  containing  about  0.50  Gm. 
of  the  ether-soluble  alkaloids  of 
hydrastis  in  each  100  cc. 

loilides  Tincture 

Tinctura  lodidorxim 

A  5  per  cent  w/v  solution  of  iodine 
in  potassium  iodide  solution,  ren¬ 
dered  colorless  by  the  addition  of 
strong  ammonia  solution 

Strong  Iodine  Tincture 

Tinctura  lodi  Fortis 

A  clear,  reddish-brown,  hydroalco¬ 
holic  solution  containing  '  about  7 
Gm.  of  iodine  and  about  5  Gm.  of 
potassium  iodide  in  each  100  cc. ; 
it  lias  the  odor  of  iodine 

Ipecac  and  Ojiium  Tincture 

Tinctxtra  Ipecaciuinhar  et  Opii 
(Dover’s  Powder  Tincture) 

A  solution  of  opium  tincture  and 
ipecac  fluidextract  in  diluted  al¬ 
cohol 

Ipecac  Tincture 

Tinctura  Ipecacuanhae 

(Tinctura  Ipecacuanhae  P.I.) 

An  acidulated,  hydroalcoholic  solution 
of  ipecac  fluidextract,  containiiuT 
about  0.20  Gm.  of  the  ether-soluble 
alkaloids  of  ipecac  in  each  100  cc. 

Kino  Tincture 

Tinctura  Kino 

An  alcohol-glycerin  solution  of  the 
soluble  principles  of  kino 

Larks[)ur  Tincture 

Tinctura  Delphinii 

Acetic  Larkspur  Tincture 

Tinctura  Delphinii  Acetica 

An  alcoholic  solution  of  the  extractive 
principles  of  larkspur 

A  solution  of  the  soluble  principles 
ot  larkspur  in  a  mixture  of  acetic 
acid,  alcohol,  glycerin,  and  water 
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Tinctures  Official  in  the  National  Formulary  VIII — Cont’d 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Nitromersol  Tincture 

Tinctura  Nitromersolis 

A  clear,  brilliant  red  solution  of  ni¬ 
tromersol  in  a  mixture  of  sodium 
hydroxide,  acetone,  alcohol,  and 
water ;  each  100  cc.  should  be  equiv¬ 
alent  to  about  0.283  Gm.  of  mercury 

Nux  Vomica  Tincture 

Tinctura  Nucis  Vomicae 
(Tinctura  Stryclmi  P.I.) 

An  acidulated,  hydroalcoholic  solution 
of  the  soluble  principles  of  nux 
vomica,  each  100  cc.  of  which  should 
yield  about  0.115  Gm.  of  strych¬ 
nine 

Rhubarb  Tincture 

Tinctura  Bhei 

A  water-alcohol-glycerin  solution  of 
the  soluble  principles  of  rhubarb 
and  cardamom  seed 

Sweet  Rhubarb  Tincture 

Tinctura  Bhei  Dulcis 

A  water-alcohol-glycerin  solution  of 
the  soluble  principles  of  rhubarb, 
glycyrrhiza,  anise,  and  cardamom 
seed 

Strophanthus  Tincture 

Tinctura  Strophanthi 

(Tinctura  Strophanthi  P.I.) 

An  alcoholic  solution  of  the  soluble 

constituents  of  strophanthus,  each 
cubic  centimeter  of  which  should  be 
equivalent  in  potency  to  5.5  mg.  of 
U.  S.  P.  reference  ouabain 

Valerian  Tincture 

Tinctura  Valerianae 

A  hydroalcoholie  solution  of  the  solu¬ 
ble  active  principles  of  veratrum 
viride 

Ammoniated  Valerian  Tincture 

Tinctura  Valerianae  Ammonmta 

A  solution  of  the  soluble  principles 
of  valerian  in  aromatic  ammonia 
spirit 

Vanilla  Tincture 

Tinctura  V aniline 

A  sweetened,  hydroalcoholie  solution 

of  the  flavoring  principles  ot  va¬ 
nilla  _ 

Veratrum  Viride  Tincture 

Tinctura  Veratri  Viridis 

An  alcoholic  solution  of  the  soluble, 
o.+H-P  princinles  of  veratrum  viride 

Comments  Concerning  Tinctures  Official  in  the 
United  States  Pharmacopoeia  Xlli 

BeUadonna  Tincture.-Belladonna  tinctm-e  ^s 

Iw  tlip  iiercolation  process  as  modified  foi  as.c>  ^ 
toel  Iffie  high  alcohol  content  of  the  menstruum  yie  ds 
a  tiucture  which  contains  a  great  amount  of  chloiop  .  , 
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resinous,  and  oilv  matter.  Because  of  these  constituents, 
it  is  incoinjDatilile  with  water  or  liquids  having  a  low 
content  of  alcohol. 

Benzoin  Tincture. — Benzoin  is  a  balsamic  resin  un¬ 
suited  for  percolation.  For  that  reason  the  tincture  is 
Ijrepared  by  the  maceration  process  using  alcohol  as  the 
menstruum. 

Compound  Benzoin  Tincture. — The  resinous  cliaracter 
of  benzoin,  aloe,  storax,  and  tolu  balsam  requires  that 
this  tincture  also  be  pre^^ared  by  the  maceration  j^rocess. 
Wide-mouthed  bottles  or  macerating  jars  are  useful  for 
IDrei^aring  tinctures  of  this  kind.  The  undissolved  resi¬ 
dues  which  are  left  after  preparing  this  product  are  hard 
to  remove  from  the  container;  in  fact,  it  is  sometimes 
more  economical  to  discard  the  container  than  it  is  to 
clean  it. 


In  addition  to  its  use  as  a  medicine,  compound  benzoin 
tincture  is  j^ainted  over  glass  and  metal  surfaces  in 
preparation  for  labels.  The  varnisli-like  coating  wliich 
lemains  after  the  alcohol  has  evaporated  makes  a  surface 
to  which  labels  may  be  securely  attached. 

This  tincture  is  representative  of  an  old  formula 
which  has  been  known  by  many  names,  among  which  are 
Wade’s  balsam,  Jesuit’s  balsam.  Friar’s  balsam,  Turl¬ 
ington’s  balsam,  and  Swedish  balsam.  It  has  the 
pleasant  odor  of  the  balsams  which  comprise  it  and 
3eing  an  alcoliolic  solution  of  resinous  constituents,  it 
IS  incompatible  with  aqueous  liquids. 

Compound  Cardamom  Tincture.— This  tincture  is  pre¬ 
pared  by  macerating  tlie  four  powdered  drugs  in  a  nien- 

preTrtfo  r'*  letter  ’>eing 

present  to  aid  in  the  solubility  of  the  tannins.  Each 

cochineal,  is  a  coloring  agent.  The  other  three  driio-s 
are  cardamom,  cinnamon,  and  caraway.  The  total  crude 
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drug  quantity  for  this  tincture  is  but  6.2  per  cent.  For 
tliis  reason,  it  is  better  to  jirepare  it  by  tlie  maceration 
process  tlian  liy  percolation. 

Digitalis  Tincture. —  Digitalis  tincture  is  prepared  by 
tlie  percolation  process  as  modi  bed  for  assayed  tinctures 
and  adjusted  so  that  1  cc.  of  the  tincture  shall  be 
equivalent  to  1.0  U.  S.  P.  digitalis  unit.  (One  United 
States  riiarmacopoeial  dipifalis  unit  represents  the  po¬ 
tency  of  0.1  Gm.  of  the  U.  8.  P.  digitalis  reference  stand¬ 
ard.*^  See  Keference  Standards,  U.  S.  P.  XIII,  page  681.) 


Digitalis  and  its  olbcial  preparations,  including  the  tinc¬ 
ture,  are  assayed  biologically,  the  domestic  cat  being 
used  as  the  test  animal. 

Digitalis  and  preparations  made  from  it  are  most 
valuable  in  the  treatment  of  certain  heart  conditions. 
For  this  reason,  the  potency  of  all  digitalis  products  must 
be  established  before  being  used.  Pharmaceutical  man¬ 
ufacturers  have  spared  no  means  to  supply  reliable  digi¬ 
talis  products  to  the  medical  profession,  and  any  pharma¬ 
cist  who  would  knowingly  dispense  a  digitalis  product 
of  questionable  potency  would  certainly  be  a  protessiona 


derelict.  .  .  i  i.i_ 

Tlie  extractive  jireparations  ot  digitalis,  ^ 

tincture  and  infusion,  deteriorate  with  age.  P'.'® 
stability  is  attributed  to  the  fact  that  the  ac  i\i  « 
digitalis  is  dependent  upon  its  glycosidal  coiistitueiiK 
which  break  down  in  solution  and  lose  then  poteii  . 
Dried  digitalis  leaf  is  stable  and  its  use  m  the  foni 
eansules  and  talilets  has  increased  in  populaiit)  i 
recent  years,  as  have  certain  of  the  glycosides,  digi  oxin 

"’'SSaUs'ieaf  contains  iiincli 

cor, ling  to  the  Dlnnanacopoeia  X  -y  «  ^ 
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advertised'  ‘‘fat-free”  tincture  of  digitalis  and  made 
claims  for  its  therapeutic  efficacy,  hut  claims  of  this 
kind  seem  to  he  unimportant  now.  Digitalis  tincture 
still  remains  an  important  medicinal  and  should  l)e 
packaged  in  light-resistant  containers  and  stored  in  a 
cool  place. 

Compound  Gentian  Tincture. — This  tincture  has  long 
been  a  poi)ular  gentian  2:)reparation  although  its  thera- 
jjeutic  merit  is  questionable.  The  glycerin  is  jn'esent  to 
aid  in  the  solution  of  the  tannin-like  constituents  of 
gentian. 

Hyoscyamus  Tincture. — Hyoscyamus  tincture  is  pre¬ 


pared  by  the  ])ercolation  process  as  modified  for  assayed 
tinctures  and  adjusted  so  that  each  100  cc.  contains  4 
mg.  of  the  hyoscyamus  alkaloids.  The  assay  is  the  same 
cliemical  iwocedure  as  that  described  under  belladonna 
tincture.  This  is  a  tincture  with  a  high  alcoholic  con¬ 
tent  and  forms  a  precipitate  when  mixed  with  water 
and  liquids,  which  are  low  in  the  per  cent  of  alcohol. 

Iodine  Tincture.— The  Pharmacopoeia  XIII,  page  273, 
states  that,  ‘'The  strength  of  Iodine  Tincture  has  been 
reduced  from  7  Gm.  of  iodine  in  each  100  cc.  (U.  S.  P. 
XII)  to  2  Gm.  of  iodine  in  each  100  cc.”  In  other  words 
mild  tinotare  of  iodine,  U.  S.  P.  XII,  is  now  official  as 
iodine  tincture  and  tincture  of  iodine,  U.  S.  P.  XII  is 

now  official  in  the  National  Formulary  VIII  as  strono- 
iodine  tincture.  ^ 


I  he  directions  for  preparing  iodine  tincture  state  that 
the  iodine  and  sodiiiin  iodide  should  be  dissolved  in  the 
proper  quantity  of  diluted  alcohol.  The  sodiuiii  iodide 
in  solution  aids  iii  di.ssolviiig  the  iodine.  This  tincture 
IS  lunch  lower  111  alcohol  content  than  the  strong  tincture 
s  and  tor  that  reason  spreads  ilifferently  wlieii  applieil 

to  the  skin.  It  dries  less  rapi.lly  and  has  a  tendeiicv  to 

*• 
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run  more  freely  than  tlie  stronger  alcoholic  tincture 
does.  This  characteristic  may  make  it  more  acceptalile 
therapeutically  but  less  convenient  to  apply. 

The  change  in  strength  of  iodine  tincture  from  7  per 
cent  to  2  per  cent  was  done  to  make  it  possilile  to  supply 
an  active  germicide  to  the  public  and^  at  the  same  time, 
reduce  the  incidence  of  blistering  or  burning  which  is 
not  infrequent  when  the  strong,  7  per  cent  tincture  is 
used.  This  could  easily  happen,  particularly  if  the 
alcohol  were  allowed  to  evaporate,  leaving  a  concentrated 
solution  of  iodine  in  the  container. 

Because  of  the  irritating  action  of  the  strong  iodine 
tincture,  the  2  per  cent  tincture  is  gaining  in  use  and 
popularity  and  is  finding  its  way  into  the  home  medicine 
cabinet  as  an  antiseptic  for  external  use. 

Compound  Lavender  Tincture.— This  tincture  has  long 
been  known  as  compound  lavender  spiiit.  It  has  an 
alcohol  content  of  nearly  70  per  cent  and  is,  in  that 
respect,  more  nearly  like  a  spirit  than  a  tincture.  It  is 
low  in  drug  content  and  is  prepared  by  macerating  a 
total  of  4.5  Gm.  of  crude  drugs  in  a  highly  alcoholic 
menstruum.  The  1  per  cent  by  volume  of  the  volatile 
oils  is  dissolved  in  the  menstruum  prior  to  maceration. 
Red  saunders  imparts  a  color  to  the  tincture  which  is 
used  as  a  coloring  and  flavoring  agent. 

Lemon  Tincture.-Lemon  tincture  is  a  very  pleasmit 
flavoring  essence  prepared  by  macerating  the  t  im  on  er 
neel  of  the  lemon  in  alcohol.  The  outer  peel  may  be 
removed  from  the  fruit  with  a  paring  knife  or  a  guatei. 
Care  should  be  used  in  removing  the  peel  to  avoid  in- 
cludin-  the  white  inner  pulp  which  would  not  only  resnl 
in  a  better-tasting  tincture,  hut  also  would  he  deceptn 

removed  hy  grating,  should  he  reduced  to  hue  slnects 
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in  an  effort  to  ensure  coinj^lete  extraction  of  the  lemon 
oil  which  is  located  in  innumerable  oil  sacs  in  the  outer 
rind. 

Fifty  grams  of  the  j^eel  are  required  for  100  cc.  of  the 
tincture.  For  this  reason,  it  is  referred  to  as  a  50  per 
cent  tincture  liased  on  the  amount  of  the  crude  drug 
used.  The  tincture  is  usually  clarified  by  filtering  it 
through  cotton.  However,  if  necessary  it  may  be  clarified 
with  the  aid  of  talc. 

Myrrh  Tincture. — Myrrh  tincture  is  prepared  by  the 
maceration  process  using  20  Gm.  of  the  drug  for  each 
100  cc.  of  the  tincture.  The  resin  and  oil  constituents  of 
the  gum-resin  are  soluble  only  in  alcohol.  The  tincture 
has  limited  use  as  a  mouthwash  and  yields  a  milky 
liquid  when  mixed  with  water. 


Opium  Tincture. — Opium  tincture  is  commonly  known 
as  laudanum.  It  is  a  narcotic,  can  be  dispensed  only  as  a 
piescrijDtion  item,  and  is  subject  to  tlie  Federal  narcotic 
legulations.  It  has  the  distinction  of  being  the  onlv 
tinctuie  that  has  hot  water  as  the  macerating  menstruum 
and  Avater  as  the  percolating  menstruum.  The  percolate 
is  concentrated  and  then  boiled  actively  for  a  time  to 
coagulate  undesirable  gummy  and  albuminous  materials 
which  are  removed  by  sulisequent  filtration.  The  filtrate 
IS  deodorized  by  whipping  melted  paraffin  into  the  hot 
liquid.  The  paraffin  absorbs  most  of  the  malodorous 
constituents  and  can  easily  lie  removed  after  it  has  solid¬ 
ified  on  cooling.  FolloAving  the  removal  of  the  paraffin 
t  le  solution  is  filtered  and  made  up  to  about  three-fourths 
the  desired  volume  with  water.  Alcohol  is  added  to  the 
filtrate  which  is  then  assayed  chemically  for  its  morphine 
content  and  finally  made  up  to  volume  Avith  a  mixture 
of  alcohol,  1  volume,  and  water,  4  volumes,  such  that 
00  cc.  of  the  finished  tincture  should  yield  1  Gm  of 
anhydrous  morphine. 


m 


OFFICIAL  PREPAIIATIONS  OF  PHARMACY 


The  tincture  was  formerlv  deodorized  hv  washing  it 
with  purified  petroleum  lienzin  which  dissolved  out 
the  odorous  substances.  At  one  time  there  were  two 
opium  tinctures,  one  of  which  was  deodorized  and  the 
other  was  not.  There  is  perhaps  no  odor  which  is  as 
characteristic  as  the  odor  of  gum  opium  and  the  tincture 
made  from  it.  A  London  druggist  is  credited  with 
having  originated  the  idea  of  deodorizing  tincture  of 
opium  which  he  sold  for  a  time  as  a  secret  preparation. 


The  word  laudanum  conies  from  the  Latin  Jdudo,  to 
praise,  indicating  the  praiseworthy  character  of  the  piep- 
aration.  However,  there  is  danger  of  addiction  in  its  use. 
Paracelsus  invented  the  term  laudanum  for  a  seciet  lem- 
edy  of  his  which  was  solid.  The  first  liquid  opumi  prep¬ 
aration  which  was  called  laudanum  was  oiiginated  h\ 
Sydenham  about  1670. 

Opium  contains  about  25  alkaloids,  chief  of  which  aie 
morphine,  codeine,  narcotine,  and  papaverine.  They 
exist  in  the  drug  in  the  form  of  meconates  and  sulfates 
and  are,  for  that  reason,  soluble  in  water,  making  the  use 
of  an  aqueous  menstruum  possible  for  extracting  the 

alkaloids  and  preparing  the  tincture. 

Even  though  there  is  danger  of  addiction  from  the  use 
of  the  opium  and  its  preparations,  man  has  yet  to  inven 
a  drug  so  important  both  to  the  medicial  practitioner  and 
suffering  humanity  as  morphine.  The  power  of  these 
drugs  to  create  addiction  makes  is  necessary  to  regula  e 
the  sale  and  use  of  opium  and  its  products. 

Camphorated  Opium  Tincture.-This  Pi'^P^Yl^otes 
popularly  known  as  paregoric.  The  name,  which  denote 
i  ioothins  preparation,  and  tl.e  fornu.la  were 
in  tl.e  early  part  of  tl.e  eigl.teentl.  centnry,  about  1  <1.  . 
"t  bus  nn.l'ergone  several  changes  both  in  t. tie  and  or- 
Innla  since  then.  Tn  fact,  the  I’harnuicopoe.a  ofteis 
fonnnlas  for  its  n.annfaetnre;  one  is  prepared  b> 
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ing  opium  tincture  and  tlie  other  liy  the  maceration 
process  using  tlie  powdered  opium.  Diluted  alcoliol, 
Avith  al)out  4  per  cent  hy  volume  of  glycerin  added,  is 
the  menstruum  for  each  of  the  formulas.  There  is  a 
slight  difference  in  the  amounts  of  anise  oil,  henzoic 
acid,  and  camphor  called  for  in  the  tAVO  formulas.  These 
amounts  are  less  in  the  formula  prepared  by  maceration 
hut  are  brought  up  to  quantities,  folloAving  the  assay, 
Avhen  the  tincture  is  made  up  to  \mlume  Avith  the  men¬ 
struum  containing  the  proper  ])roportions  of  these  chem¬ 
icals  in  solution. 

The  formula  Avhich  may  be  ])re])ared  by  the  simple 
solution  process  is  a  convenient  one  for  the  pharmacist 
although  more  costly  than  jireparing  the  tincture  from 
the  drug  by  maceration  and  solution.  For  reasons  of 
cost,  the  large-scale  manufacturer  ])refers  to  prepare 
paregoric  directly  from  the  opium  rather  than  from  the 
tincture. 


Paregoric  is  an  exempt  narcotic  and  may  be  sold  at 
letail,  Avithout  a  ])rescription,  in  limited  amounts  and 
m  good  faith.  This  poses  a  problem  for  the  ethical 
jiharmacist  Avho  finds  himself  faced  Avitli  repeat  customers 
buying  in  amounts  permitted  by  hiAV.  There  are  many 
])eople  addicted  to  the  use  of  this  tincture;  therefore, 
a  large  volume  of  over-the-counter  business  in  paregoric 
Avould  attract  the  attention  of  a  Federal  narcotic  in¬ 
spector  Avho  assumes  that  freiiuent  sales  of  paregoric  to 
the  same  customer  are  not  made  in  good  faith.  The 
pharmacist  is  lield  accountable  for  its  legitimate  dis- 
tiibution  winch  now,  m  a  number  of  states,  can  be  made 
only  upon  prescription. 

Bitter  Orange  Peel  Tincture— This  is  a  flavoring  tinc¬ 
ture  prepared  by  the  iiercolation  process  using  20  Gm 
ot  drug  per  100  cc.  of  the  tincture.  The  bitter  oram-e 
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peel  is  the  dried  rind  of  the  unripe  fruit.  The  tincture 
is  used  to  impart  a  bitter  taste. 

Sweet  Orange  Peel  Tincture. — This  preparation  like 
the  lemon  peel  tincture,  is  a  50  per  cent  crude  drug 
strength  tincture.  The  peel  is  obtained  from  the  outer 
rind  of  the  fresh,  ripe  naval  orange  which  has  not  been 
artilicially  colored.  The  outer,  orange-colored  jieel  is 
removed  by  paring  or  grating,  care  being  taken  to  ex¬ 
clude  the  white,  inner  portion  of  the  peel.  The  tincture 
is  used  to  impart  an  orange  flavor  to  medicinals  and 
other  products. 

Aromatic  Rhubarb  Tincture. — This  tincture  is  pre¬ 
pared  by  the  percolation  process,  having  a  crude  diug 
strength  of  20  per  cent  of  rhubarb  and  a  10  per  cent 
strength  of  spice  drugs.  The  glycerin  is  added  to  the 
menstruum  to  aid  in  keeping  the  rhiibarl)  tannins  in  solu¬ 
tion  j  however,  a  precipitate  usually  develops  upon  stand¬ 
ing.  It  is  used  chiefly  for  preparing  aromatic  rhubarb 

syrup. 

Stramonium  Tincture.— This  preparation  is  a  10  per 
cent  crude  drug  tincture  prepared  by  the  percolation 
process.  As  one  of  the  belladonna  group  of  drugs,  stra- 
monium  and  its  preparations  are  similar  in  composition, 
assay,  and  use  to  those  of  belladonna  and  hyoscyamiis. 
It  contains  the  alkaloids  belladonnine  and  daturme. 
Daturine  is  a  mixture  of  hyoscyamine  and  atropine. 
Like  the  other  tinctures  of  the  belladonna  group,  stra¬ 
monium  is  highly  alcoholic  and  is  incompatible  wit 
aqueous  or  dilute  alcoholic  solutions. 

Tolu  Balsam  Tincture.-This  tincture  is  prepared  by 
maceration  because  tolu  balsam  is  resinous  and  cannot 
be  extracted  by  the  percolation  process.  Because  of  t 
liio-li  resin  content,  the  tincture  is  incompati )  e  v 
aqueous  solutions.  Tolu  tincture  is  used  to  prepaie 
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syrup  wliicli,  in  turn,  is  used  as  a  vehicle  in  certain  cough 
mixtures.  The  pleasant  odor  and  taste  of  tolu  syrup 
recommends  it  for  this  iDurpose. 


Comments  Concerning  Tinctures  Official  in  the 
National  Formulary  VIII 

Aconite  Tincture. — This  is  a  potent  tincture  which  is 
assayed  biologically,  using  guinea  pigs  as  the  test  animal. 
It  is  prepared  by  the  i^ercolation  i^rocedure,  the  percolate 
being  adjusted  to  a  pH  of  3  by  the  addition  of  hydro¬ 
chloric  acid.  The  activity  of  the  tincture  is  dependent 
ujDon  the  highly  toxic  alkaloid,  aconitine,  which  is  un¬ 
stable  in  neutral  or  weakly  acid  solutions.  It  is,  there¬ 
fore,  made  strongly  acid  for  purposes  of  stability.  The 
tincture  is  assayed  and  adjusted  so  that  each  cubic 
centimeter  is  equivalent  to  0.15  mg.  of  the  reference 
aconitine. 


Aloe  Tincture. — Aloe  tincture  is  prepared  by  the  macer¬ 
ation  jDrocess  because  aloe,  being  a  dried  juice,  free  from 
cellular  material,  forms  a  mass  upon  being  dampened, 
through  which  no  menstrumn  can  flow.  The  soluble 
portions  of  the  drug  are  dissolved  out  by  maceration. 
Glycyrrhiza  is  added  to  the  macerating  mixture  for 
purposes  of  masking  the  bitter  taste  of  aloe. 

Arnica  Tincture.— Arnica  tincture  is  prepared  by  per¬ 
colating  the  powdered  drug  with  a  highly  alcoholic 
menstruum.  The  tincture  has  enjoyed  some  popularity 

as  a  liniment  or  a  component  of  counterirritants  to  be  ap¬ 
plied  with  rubbing.  ^ 


Asafetida  Tincture._Tl.is  tincture  is  a  solution  of  the 
alcohol-soluble  portions  of  asafetida  which  is  an  oleo- 
guin-resin  It  can  be  extracted  by  the  percolation  pro- 
cedui.  so  long  as  it  is  not  finer  than  a  coarse  pow^r. 
The  oleo-resinous  nature  of  the  tincture  is  clehly  in- 
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(licated  by  the  milky  preciiiitate  tliat  forms  upon  adding 
the  tincture  to  water. 

Cantharides  Tincture. — Cantharides  is  extracted  by  a 
4-day  maceration  period  followed  by  percolation.  Acetic 
acid  is  a  part  of  the  menstruum  and  aids  in  the  extraction 
of  cantharidin,  the  active  neutral  principle  in  the  drug. 
Cantharides  and  its  preparations  are  i^owerful  irritants 
and  lilistering  agents  and  must  be  handled  with  extreme 
care.  Should  any  of  the  tincture  lie  spilled  on  the  skin, 
it  should  lie  removed  at  once  with  soap  and  water  or  a 


solution  of  sodium  bicarbonate. 

Capsicum  Tincture. — This  tincture  owes  its  irritant 
and  vesicating  action  to  the  presence  of  the  powerfully 
pungent  constituent  capsaicin.  Like  cantharides,  cap¬ 
sicum  and  its  prex^arations  must  lie  handled  with  extieme 
care.  They  are  distressingly  irritating  to  the  skin,  eyes, 
nose,  and  mucous  membrane.  There  is  no  assay  for  the 
tincture,  although  it  was  tested  organoleptically  m  the 
National  Formulary  VII.  The  test  reads  as  follows. 
“Mix  10  cc.  of  Tincture  of  Capsicum  with  40  cc.  ot 
alcohol  in  a  stoppered  Hash,  and  dilute  O.lo  cc.  of  the 
clear  liquid  with  150  cc.  of  distilled  water  conttuiung 
10  per  cent  of  sucrose;  5  cc.  of  this  dilution,  swallowed 
slowlv,  will  produce  a  distinct  sensation  of  pungency 
in  th'e  mouth  and  throat  of  at  least  two  out  of  three 

'"compouL  Cinchona  Tincture.-This  tincture  is  useful 
as  a  hitter  tonic  but  not  as  an  antnualarial  because  1 1 
per  cent  ot  the  alkaloids  of  cinchona  is  too  low  in  this 
preparation  for  such  therapy.  The  hitter  orange  peel 

The  hvdrochloric  acid  is  used  to  increase  the  solubility 
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to  aid  in  stain lizing  tlie  tannins  wliicli  are  jiresent.  The 
tincture  is  inconipatil)]e  with  iron  solutions  hecause  of 
the  tannins  which  it  contains. 


The  nianufacture  of  compound  cincliona  tincture  was 
prohibited  during  the  period  of  World  War  11  liecause 
the  alkaloids  of  cinchona  were  needed  for  the  treatment 
of  malaria  in  the  war  zones  and  the  usual  source  of 
supply  of  the  drug  was  cut  off. 

Cinnamon  Tincture. — The  short  maceiTition  time  and 
the  rapid  percolation  of  this  drug  is  directed  with  the 
purpose  of  minimizing  the  extraction  of  an  excess  of  tan¬ 
nin  from  the  drug.  Glycerin  is  added  to  the  percolate 
to  aid  in  stabilizing  the  tannins,  which  add  to  the 
astringent  effectiveness  of  the  tincture. 

Strong  Colchicum  Corm  Tincture. — This  tincture  is 
prepared  by  diluting  colchicum  conn  Iluidextract  with  an 
equal  volume  of  water,  allowing  the  mixture  to  stand 
1  hour,  and  then  filtering  it.  The  filtrate  is  then  made 
up  to  volume  Avith  a  solution  of  1  volume  of  alcohol  and 
3  volumes  of  Avater. 


The  jji  eci])itate  AAdiich  forms  on  adding  A\"ater  to  an 
alcoholic  solution  of  the  extractive  principles  of  drugs 
IS  bound  to  he  considerable.  The  stable  solvent-solute 
system  of  the  Iluidextract  is  rendered  immediatelv  un¬ 
stable,  and  those  constituents  held  in  solution  by  a'  hio-h 
alcoholic  solvent  very  naturally  fall  out  of  'solution 
A\  len  the  soh^ent  liecomes  more  nearly  aqueous.  These 
CO  chicum  preparations  owe  their  activitv  to  the  alkaloid 
colchicine,  which  remains  in  solution  in  the  tincture,  but 
at  y,  resinous,  and  inert  constituents  come  out  as  pre¬ 
cipitates  and  are  removed  hy  filtration. 

The  adATintage  of  the  tincture  is  that  it  offers  a  solu- 

wtrlf u '''n' 

^iiength  ot  the  Ihudextrac't. 
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Colchicum  Seed  Tincture. — This  tincture  is  prepared 
])y  the  percolation  process  and  contains  only  aliont  one- 
third  as  much  colchicine  as  the  conn  tincture  described. 
Both  tinctures  are  assayed  for  their  alkaloid  content. 

Cudbear  Tincture. — Cndliear  tincture  is  prepared  by 
the  percolation  process.  The  cudbear  is  mixed  with 
about  twice  its  weight  of  sand,  the  sand  being  added  to 


distribute  the  drug  in  such  a  way  as  to  cause  the  men- 
strnnin  to  How  more  easily  through  it.  The  tincture  is 
used  to  color  certain  pharmaceutical  preparations  red. 
Because  of  a  wide  variation  in  the  color  value  of  the  tinc¬ 
ture,  it  is  now  assayed  for  color,  by  comparison  with  a 
color  standard,  according  to  the  procedure  given  in  the 
monograph  under  assay  for  color. 

Compound  Cudbear  Tincture.— This  preparation  is  a 
15  per  cent  liy  volume  solution  of  cudbear  tincture,  daik- 
ened  to  a  reddish-brown  color  by  the  addition  of  caramel. 
It  is  used  to  color  pharmaceutical  preparations. 

Ferric  Chloride  Tincture.— This  tincture  is  prepared 
by  diluting  ferric  chloride  solution  with  alcohol.  It  is 
decidedly  acidulous  and  upon  standing  develops  a  pleas¬ 
ant  odor  which  is  attributed  to  the  formation  of  esters 
Tliese  are  the  result  of  slow  reactions  between  the  alcohol 
and  the  hydrochloric  acid  ])resent,  yielding  ethyl  chlo¬ 
ride,  acetic  acid,  and  ethyl  acetate. 

Tincture  of  iron  is  distinctly  acid  and  should,  there¬ 
fore  he  stored  in  glass-stoppered  bottles  and  protect 
froin  the  light.  Upon  long  exposure  to  light,  tincture  o 

L:i, fell..,  1.1  . . . . . 

iron  from  the  ferric  to  the  terrons  state.  It  . 
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through  a  drinking  tube  to  avoid  damage  to  the  teeth. 
Tlie  tincture  is  used  to  prepare  a  very  limited  number  of 
pliarUiacentical  preparations. 

Ferric  Citrochloride  Tincture. — This  tincture  has  an 
iron  content  equivalent  to  that  of  iron  tincture.  It  is 
prepared  by  dissolving,  with  the  aid  of  gentle  heat,  a 
considerable  quantity  of  sodium  citrate  in  the  ferric 
chloride  solution  which  has  been  diluted  with  water. 
The  alcohol  is  then  added  and  the  volume  made  up  to 
quantity  with  water.  The  mixture  is  allowed  to  sit  for 
a  few  days  to  perinit  the  separation  of  sodium  chloride 
which  is  not  soluble  in  the  alcoholic  solution. 

A  chemical  reaction  between  the  iron  solution  and  the 
sodium  citrate  is  evident,  because  the  solution  changes 
from  a  reddish-l)rown  to  a  green  color.  The  reaction 
is  not  wholly  understood  but  is  depicted  as  follows: 


Na3C6lb( ), 


HCl 


\aTIC,H,(U  +  FeCL 


^  NaJfCJI,0,  + 
^  (FellCyi^O.iCl 


NaCl 

+  2  NaCl 


It  has  long  been  known  that  iron  becomes  bound  up 
with  the  citrate  radical  in  a  way  that  reduces  its  ioniza- 
tion  to  a  minimum.  In  this  combination,  iron  is  not 
incompatible  with  tannin  solutions  and  is  devoid  of  the 
astringency  of  the  simple  solutions  of  iron  which  is  ad¬ 


vantageous  with  respect  to  palatibility.  Ferric  citro¬ 
chloride  tincture,  formerly  called  “tasteless  tincture  of 
if  on,  is  a  component  of  the  widely  used  iron,  quinine, 
and  strychnine  elixir  and  the  iron  and  strvchnine  elixir! 

Compound  Gambir  Tincture.-This  is  an  astringent 
preparation  containing  a  high  percentage  of  tannins 
cissolved  out  in  an  alcohol-glycerin  menstruum. 

Gelsemium  Tincture.-Celseminm  tinctiire  is  jirepared 

■  .y  r'"***"*  ti.ictiire  and  should  ho  nse.l 

With  caution. 
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Ammoniated  Guaiac  Tincture. — Tliis  tincture  is  pre¬ 
pared  1)Y  macerating  the  drug  in  aromatic  spirit  of  am¬ 
monia.  Tlie  alkalinity  of  the  menstruum  increases  the 
solubility  of  the  resinous  constituents  of  guaiac  and,  at 
the  same  time,  makes  the  tincture  somewhat  more  com¬ 
patible  with  aqueous  solutions  than  a  regular  tincture 
of  the  drug  would  he.  The  unsightly  precipitates  which 
are  produced  when  the  guaiac  tinctures  are  diluted  with 
aqueous  solutions  are  sometimes  improved  in  appearance 
by  the  addition  of  suspending  agents. 

Hydrastis  Tincture. — Hydrastis  tincture  is  a  strongly 
yellowisli-colored  solution  of  the  resins,  alkaloids,  and 
coloring  princi])les  of  hydrastis.  The  tincture  is  assayed 
for  the  ether-sohihle  alkaloids  of  the  drug,  hydrastine 
and  herherine.  The  resins  present  in  hydrastis  solu¬ 
tions  are  precipitated  when  water  is  added  to  them. 
In  the  days  when  these  liquid  preparations  veie  often 
prescribed,  many  bad-looking  mixtures  of  hydrastis  were 

dispensed. 

The  coloring  principles  of  hydrastis  are  among  the 
most  persistent  and  hardest  of  the  plant  coloring  sub¬ 
stances  to  extract  comi)letely.  ^ 

Iodides  Tincture.— This  product  is  a  liydroalcoholic 
solution  composed  chiefly  of  the  iodides  and  lodates  o 
potassium  and  ammonium.  It  is  still  incorrectly  referred 
to  as  colorless  tincture  of  iodine  and  is  used  as  a  non- 
.taining  aiitiseiitic  to  be  applied  locally.  Its  effectiveness 
as  an  antiseptic  is  often  questioned,  but  theij  is  some 
evidence  to  indicate  that  it  has  bacteriostatic  action 
when  used,  greater  than  could  he  attrilmted  to  the  alcohol 

‘"ir ‘tiitu'eTs  .y  ...solving  io.line  in  a  soln- 

tion  of  tl.e  potassin.n  io.li.le,  to 

added.  The  strong  ammonia  rvatev  is  f « 

mixture  set  aside  until  it  becomes  colorless.  The  la 
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of  color  ill  tlie  linal  product  would  indicate  that  the 
iodine  is  no  longer  free  hut  comliined.  The  reaction 
which  takes  place  is  usually  indicated  by  the  following 
equation : 


3  lo  i  6  N1 1,011  5  NllJ  !  NllJOg  +  3  11/) 

Among  the  numerous  compounds  which  are  possibly 
formed  in  this  iiroduct  is  nitrogen-hydrogen-iodide,  a 
powerful  and  sensitive  explosive.  For  this  reason,  if 
.the  solution  has  to  he  filtered,  the  filter  paper  should 
not  be  allowed  to  dry  before  lieing  throughly  washed. 

Strong-  Iodine  Tincture.— This  is  the  former  U.  S.  P. 
XII  well-known  tincture  of  iodine.  This  prejiaration 
exhibits  an  interesting  iiroblem  of  solubility  in  that 
iodine  is  insoluble  in  water,  not  freely  soluble  in  alcohol, 
but  very  readily  soluble  in  a  concentrated  aqueous  solu¬ 
tion  of  potassium  iodide.  The  addition  of  alcohol  to 
the  aqueous-potassium  iodide-iodine  solution  is  simply  a 
matter  of  dilution. 

The  potassium  iodide  not  only  makes  the  iodine  solu¬ 
ble  in  water,  but  also  yields  a  tincture  which  is  capable 
of  being  diluted  with  water.  It  is  stated  that  iodine  and 
the  potassium  iodide  react  to  form  xiotassium  triiodide 
as  indicated  by  the  following  equation; 


lo  +  Ivl  - 

This  equation  indicates  that  the  L  is  chemically  bound 
0  tlie  KI.  If  S.ioli  is  tlie  ease,  it  is  a  very  loose  eoin- 

Imiahoii,  and  for  purposes  of  assay  tlie  iodine  is  readily 
availal)le  in  the  free  state. 

strong  iodine  tincture  sliould  be  stored  in  tiglilly  stop- 

vo  atile.  J1  le  stoppers  slionlil  be  glass  or  rubber  because 
I  me  readily  attacUs  and  destroys  cork.  The  tinetni'e 
m  cork-stoppered  bottles  often  becomes  c<  rce  tn  t  , 
because  ol  the  loss  of  alcobol  tbrougb  damaged  trki 
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and,  if  a])plied  to  tlie  skin,  often  causes  skin  damage. 
For  tliis  reason  tlie  nse  of  strong  iodine  tincture  as 
a  household  antiseptic  is  discouraged. 

Ipecac  and  Opium  Tincture. — This  tincture  is  prepared 
l)y  diluting  a  concentration  of  opium  tincture  and  ipecac 
fiuidextract  with  diluted  alcohol.  It  is  prepared  so  that 
the  finished  product  rex)resents  about  10  j)cr  cent  of  each 
of  the  crude  drugs.  This  yields  a  tincture  with  the  same 
drug  strength  as  Dover’s  powder,  the  reason  for  the 
synonym,  Dover’s  powder  tincture.  It  is  used  chielly 
to  prei)are  ipecac  and  opium  syrup. 

The  tincture  is  a  narcotic  preparation  and  has  to  he 
dispensed  in  accordance  with  the  provisions  of  the  Fed¬ 


eral  Narcotic  Act. 

Ipecac  Tincture. — Ipecac  tincture  is  prepared  hy  di¬ 
luting  ipecac  fiuidextract  with  a  solution  of  alcohol  and 
water,  acidulated  with  diluted  hydrochloric  acid.  The 
acid  is  added  to  make  the  alkaloids  of  ipecac  more  solu- 
l)le.  As  should  l)e  expected,  in  diluting  a  fiuidextract, 
a  precipitate  forms  which  is  removed  hy  filtration.  The 
tincture  is  used  as  an  expectorant  in  small  doses  and 

an  emetic  in  larger  doses. 

Kino  Tincture.— This  tincture  is  prepared  hy  macerat- 

ins>-  kino,  wliicli  is  a  dried  juice,  in  a  nienstnuun  of  9  vol¬ 
umes  of  alcoliol  and  1  volume  of  glycerin.  It  is  classei 
as  an  astringent  galenical  because  it  contains  a  liigl. 
per  cent  of  tannin  in  tlie  form  of  kino-tanmc  acid.  1 
preparation  is  likely  to  gelatinize  upon  aging  because  o 
eiizviue  activity  and,  at  the  same  tune,  lose  muc  i  of  t 
asti-ingency  tlirougli  the  deterioration  of  tannin, 
ultniild  he  kent  in  u  cool  dnrk  jiluce. 

Larkspur  Tincture.-Tliis  is  a  high 

Llxter  J  use  only  to  rid  the  body  of  >--1 

lice.  Inasmuch  as  the  tincture  is  a  dangerous  poisoi , 
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it  should  be  applied  with  caution  in  an  effort  to  niiniinize 
absorption  of  toxic  alkaloids. 

Acetic  Larkspur  Tincture. — This  ijreparation  is  used 
for  the  same  puri)Ose  as  the  plain  tincture  and  may  be 
used  when  larkspur  lotion  is  ordered.  It  is  one  of  the 
few  tinctures  i)repared  ])y  boiling,  following  which  the 
mixture  is  allowed  to  macerate  for  several  hours  and  is 
then  filtered  and  made  up  to  volume  with  water.  The 
acetic  acid  is  added  to  facilitate  the  extraction  of  the 
alkaloids.  The  glycerin  helps  to  stabilize  the  tannin  con¬ 
stituents  and  the  alcohol  serves,  in  this  instance,  chiefly 
as  a  i^reservative  agent  and  not  as  the  solvent,  as  in  the 
case  of  the  plain  tincture. 

Lobelia  Tincture. — The  small  amount  of  acetic  acid 
added  to  the  menstruum  of  diluted  alcohol  increases  the 
solubility  ot  the  chief  alkaloid  lobeline.  The  tincture  is 
prei^ared  by  Process  P  and  should  be  regarded  as  a  po¬ 
tent  tincture. 

Nitromersol  Tincture.— Nit romersoP  is  an  insoluble 
mercury  com})ound  which  is  rendered  soluble  in  the  ])res- 
ence  of  alkalies.  This  explains  the  use  of  sodium  hydrox¬ 
ide  in  the  tincture  formula  which  forms  the  soluble  so¬ 
dium  salt  of  nitromersol.  The  tincture  is  a  clear,  bril¬ 
liant  ml  Iniuid  which  is  affected  by  light  and  should  be 
kept  in  a  dark  ])lace.  The  tincture  and  other  solutions 
of  nitromersol  are  reputed  to  be  more  germicidal  than 
mercury  bichloride,  relatively  nonirritating  to  the  skin 
and  comparatively  nontoxic.  They  may  be  used  also 
toi  the  disinfection  ot  surgical  instruments.  The  tinc- 
tiiie  IS  assayed  for  its  mercury  content 

Nux  Vomica  Tincture.-TI,is  is  a  potent  tincture  tliat 
IS  prepare,!  l,y  Process  P  and  is  valualile  for  its  strvcli- 
nme  content,  pdcl,  is  determine,!  l.y  assay.  The  liien- 
^^n  m  ma,le  aci,luiou.s  with  hy,lr„<ddoric  aci,l  in  fn 

RAIetaphon.  Abbott  Uaboratories,  North  Chicago.  111. 
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effort  to  reTider  the  alkaloids  more  soluhle.  Niix  vomica 
contains  a  considerahle  amount  of  fat,  some  of  which  is 
dissolved  in  the  menstrnmn.  The  tincture  is  kept  at  a 
temperature  of  5°  for  30  minutes  to  solidify  the  fat,  which 
is  then  removed  hy  ftltration.  Strvchnine  is  the  most 
im])ortant  alkaloid  of  mix  vomica  and  its  preparations, 
although  it  contains  other  alkaloids,  chief  of  which  is 
brucine.  Brucine  is  much  less  active  than  strychnine  and 


for  that  reason  is  destroyed  in  the  assay  process. 

Rhubarb  Tincture. — Bhiiharh  tincture  is  a  20  per  cent 
crude  drug  strength  tincture  in  a  glycerin-alcohol-water 
menstruum,  ])repared  hy  the  ])ercolation  procediiie. 
Cardamom  seed  is  added  tor  flavoring  purposes  and  gl>c- 
erin  serves  to  make  the  rhuharh  tannins  more  soluhle. 

Sweet  Rhubarb  Tincture. — This  preparation  has  only 
half  the  rhuharh  strength  of  the  iilain  rhuharh  tincture 
and  is,  for  that  reason,  more  acceptable  as  a  laxative  for 
children.  The  glycyrrhiza,  anise,  and  cardamom  seed 
modify  the  taste  of  rhuharh,  making  the  sweet  tincture 
very  palatable.  (Uycerin  serves  to  keep  the  tannins  in 
solution,  thereby  reducing  the  amount  of  precipitation 
usually  attributed  to  the  gradual  deterioration  of  tannic 

Strophanthus  Tincture.— This  is  a  potent  tincture 
which  is  assaved  biologically  hy  comparison  with  U.  b.  1  . 
refereuce  ouahain.  The  tincture  is  made  hy  the  perco¬ 
lation  jirocess,  first,  hy  being  percolated  with  petroleum 

l,enzin  t.,  re.nove  the  inert  fats  an.l  V"''’' 
with  alcohol.  Drugs  which  have  to  he  detatted  vith  a 
fat-like  solvent  petroleum  benzm  have  to  he  remo\  ed 
f  nn  the  percolator  an.l  drie.l  to  get  rn  of  the  henzu, 
lllor  h,.f.,re  being  extracted  with  the  regular 
Ouahain,  which  is  a  crystalline  glucosnle  ohta  e,l  fu  m 
St,oi>h„Mns  grains,  is  extremely  poisonous  ami  is  clas¬ 
sed  as  a  cardiovascular  agent. 
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Valerian  Tincture. — Tliis  tincture  is  cliaracterized  1)y 
tlie  umileasant,  ])enetrating  odor  of  valerian.  T  lie  tinc¬ 
ture  is  prepared  by  Process  P  and  should  be  stored  in 
tightly  sto])])ered  ('ontainers.  If  the  liipiid  should  hajipen 
to  be  s])illed,  care  should  be  taken  to  wash  it  ii})  to  inini- 
niize  the  odor  which  would  persist  from  any  evaiiorated 
residues. 

Ammoniated  Valerian  Tincture. — Aromatic  ammonia 
spirit  is  an  nnusnal  menstruum  lint  is  the  one  prescribed 
for  this  tincture  and  for  ammoniated  gnaiac  tincture. 
The  active  constituents  of  valerian  are  acid  in  character 
and  form  soluble  salts  with  ammonium  hydroxide,  re¬ 
sulting  in  a  more  complete  extraction  of  the  desirable 
principles  of  the  drug  by  percolation. 

Vanilla  Tincture.— The  comminuted  vanilla  is  first 
macerated  and  then  subjected  to  the  ])ercolation  ])rocess. 
Ihe  menstnuun  is  varied  in  these  jirocedures  in  an  ef¬ 
fort  to  extract  more  conpiletely  the  drug  which,  because 
of  its  tough  resinous  character,  cannot  be  pulverized  but 
must  be  reduced  by  cutting. 

This  tincture  is  a  flavoring  agent  and  has  long  been 
known  as  “extract  of  vanilla”  and  should  not  be  con¬ 
fused  with  its  many  substitutes  which  are  often  sold  as 
“componnd  extract  of  vanilla.”  The  artificial  extracts 
are  usually  hyilroalcoholic,  sweetened,  and  colored  solu¬ 
tions  of  vanillin  and  conmai'in  and  lack  the  delicate 
flavoring  (piality  of  the  true  extract. 

Veratrum  Viride  Tincture— Tl, is  is  a  potent  tincture 
w  ncli  IS  prepared  l)y  percolatiiiK  tlie  dnig-  at  a  slow  rate 
Aithougli  tlie  ilrng  contains  toxic  alkaloids,  no  assav 
procedure  is  given  for  the  drug  or  the  tincture  Tt  is 
used  111  the  treatment  of  hypertension,  hut  because  of 
Its  potency,  great  care  must  he  exercised  in  admiiiisterim^ 


Chapter  XI 

FLUIDEXTRACTS 


Fluidextracts  are  concentrated  alcoholic  or  liydroal- 
coholic  solutions  of  the  valuahle  or  active  constituents 
of  vegetable  drugs.  During  the  process  of  preparation 
they  are  concentrated  and  adjusted  so  that  1  cc.  of  the 
finished  licinid  contains  the  soluble  constituents  of  1  Gin. 
of  the  crude  drug.  Without  exception,  these  prepara¬ 
tions  contain  alcohol,  in  varying  concentrations,  either 
as  a  solvent  or  a  preservative,  or  as  both. 

Early  in  the  nineteenth  century  French  pharmacists 
introduced  the  percolation  process,  which  they  termed 
a  method  of  displacement,  as  an  extraction  procedure. 
This  new  idea  of  extraction  aroused  much  interest  in 
England  and  America,  and  liquid  extracts  were  intro¬ 
duced  into  Great  Britain  as  early  as  1832.  ^In  America, 
A.  Duhammel  wrote  about  percolation  in  1838.  At  about 
the  same  time,  E.  Durand  of  Philadelphia  made  use  of 

the  process.^ 

The  introduction  of  fluidextracts  as  a  class  or  type  ot 
pliarmaceutical  preparations  is  associated  with  the  intro¬ 
duction  of  the  percolation  procedure,  and  their  develop¬ 
ment  is  credited,  for  the  most  part,  to  American  ingenu- 
itv  The  United  States  Pharmacopoeia  ot  18;)U  listed 
7 'concentrated  solutions  which  are  usually  referred  to 
as  fluidextracts  while,  as  a  matter  of  fact,  “ 

them  would  conform  to  the  present  meaning  of  that  team 

From  that  time  on  fluidextracts  got  the  attention  o 
more  and  more  American  pharmacists,  and  during  t  le 
last  half  ot  the  nineteenth  century  they  increased  grea  > 
in  number  and  popularity.  The  first  peak  in  the  nuiuher 

J.  F.:  Marly  History  of  Percolation.  Am.  J.  Pharm.  tit.  16.  HUS- 
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of  Oiiidextracts  came  in  the  nineties,  when  88  were  of- 
hcial  in  tlie  United  States  Pharmacopoeia  VII.  The  Na¬ 
tional  Fornmlary  II  listed  44,  making  a  total  of  132  thud- 
extracts.  A  second  peak  in  the  total  nund)ei  of  official 
flnidextracts  came  in  the  second  decade  of  the  present 
century  Avhen  the  Pharmaco])oeia  IN.  listed  49  and  the 
National  Formulary  IV  listed  90,  making  a  total  of  139. 
Since  then  the  number  of  lluidextracts  has  declined  until 
there  are  hut  7  official  in  the  I^harmacopoeia  XIII  and 
31  in  National  Formulary  VIll.^  The  gradual  decrease 
in  the  numher  of  these  ])reparations  during  the  last  half 
century  would  indicate  that  they  had  not  proved  to  he 
as  useful  medicinally  as  exi)ected  or  that  more  depend¬ 
able  preparations  have  appeared  to  replace  them.  In 
any  case,  the  38  remaining  official  flnidextracts  have  been 
rather  carefully  screened  with  respect  to  their  pharma¬ 
ceutic  and  therapeutic  usefulness.  It  is  fairly  certain 
that  only  those  with  proved  merit  will  be  retained  in  the 
future  revisions  of  our  official  compendiums. 


The  Characteristics  of  Fluidextracts 


While  fluidextracts  are  defined  as  concentrated  liciuids, 
many  of  them  are  nearly  saturated  preparations.  The 
drugs  are  percolated  to  exhaustion,  which  means  that 
the  total  volume  of  percolate  is  2  to  4  times  the  weight 
of  the  drug  used.  In  other  words,  to  extract  1000  Gm. 
of  the  drug  completely,  one  should  need  to  collect  2000 
cc.  to  4000  cc.  of  percolate  by  the  ordinary  procedures. 
Since  the  finished  product  should  measure  only  1000  cc., 
the  percolate  must  be  concentrated.  This  is  usually  done 
by  distillation  at  low  temi)eratures,  sometimes  with  the 
aid  of  vacuum  distillation  equijmient;  or  in  the  case  of 
small  batches,  they  may  be  ('oncentrated  at  water  bath 


-Osbornp.  fioorse  E.,  and  Lpo,  C.  O.  : 
Hvill.  Nat.  Fonu.  Cojii.  15:  185,  1947, 
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temperature.  Usually  not  all  of  the  percolate  is  sub¬ 
jected  to  lieat,  because  about  850  cc.  to  900  cc.  of  the 
lirst  ])ercolate  of  a  1000  cc.  ([uaiitity  is  set  aside  as  the 
“reserve”  percolate.  The  “weak”  j)ercolate  wbicb  is  2 
or  3  times  the  volume  of  the  reserve  ])ercolate  is  con¬ 
centrated  down  to  a  soft  extract.  The  extract  is  then 
dissolved  in  the  reserve  jiercolate.  This  means  that  an 
already  big’bly  concentrated  licinid  is  not  infrequently 
saturated.  Not  only  that,  the  soft  extract  represents 
constituents  wbicb,  while  soluble  in  the  menstrinnn,  have 
undergone  change  liecaiise  of  the  beat  recpiired  to  evap¬ 
orate  the  weak  menstruum  and  are,  therefore,  not  as 
soluble  as  before.  Moreover,  upon  standing,  many 
changes  take  place  in  solutions  as  complex  as  lluidex- 
tracts.  This  is  evidenced  by  the  fact  that  they  almost 
invariably  develop  precipitates  wbicb  settle  out  not  only 
at  the  bottom  of  the  container,  but  also  at  the  top  and 
around  the  sides  in  certain  cases.  For  this  reason  manu¬ 
facturers  usually  arrange  a  settling  period  for  lluidex- 
tracts  prior  to  packaging  them  for  the  trade,  dining 
wbicb  time  most  of  the  insoluble  matter  settles  out  and 
is  easily  separated  by  decantation  or  liltration.  Even  so, 
many  tiuidextracts  continue  to  throw  down  a  ])recipitate 
for  mauv  montbs  after  being  prepared,  dbvo  Ibndex- 
tracts,  namely,  those  of  senna  and  uva  ursi,  have  been 
known  to  continue  the  formation  of  iirecipitates  for 
at  least  three  vears.  In  the  case  of  uva  ursi  flnidextract. 
Parks  and  l.ee^  demonstrated  that  the  precipitate  was 
the  product  of  enzymatic  action  which  resulted  in  the 
o-radnal  formation  of  insoluble  ellagic  acid  from  the 
cllagitannin  present.  Senna  flnidextract  is  even  worse 
than  uva  ursi  flnidextract,  but  it  has  not  yet  been  es  ab- 
lisbed  that  the  persisted  formation  of  the  precipitate 
is  due  to  enzymatic  action. 

■ - -  1  T  ^  n  n  •  T  -Vm  Pharm.  Assoc.  “26:  702.  1937. 

»Park.s,  L.  M.,  and  Lee,  C.  O. .  J.  Am. 
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Tlie  ])reci])itates  wliicli  appear  in  fluidextracts  are,  in 
general,  coni])()sed  of  inactive  material  and  may  be  le- 
moved  without  loss  of  activity  to  the  tinislied  i)roduct. 
In  some  instances,  liowever,  it  has  been  shown  that  small 
])ercentag’es  of  the  active  constituents  could  be  found  in 
tlie  preci})itate,  but  in  amounts  so  small  as  to  be  regaided 
as  negligible.  jMucli  study  lias  lieen  given  to  the  causes 
of  file  formation  of  ])reci])itates  in  fluidextracts.  Students 
of  the  ])roblem  generally  agree  that  there  are  many 
causes;  those  most  frequently  mentioned  are  oxidation, 
hydrolysis,  agglomeration  of  colloidal  particles,  and  en¬ 
zyme  activity.  Items  of  lesser  conse({uence  but  which 
have  their  effects  upon  sensitive  systems  such  as  fluid- 
extracts  are  those  of  light,  tenqierature  clianges,  and 
changes  in  the  solvent.  For  instance,  if  a  highly  alcoholic 
fluidextract  is  unduly  ex])osed  and  an  appreciable  amount 
of  the  menstruum  is  lost  by  evaporation,  a  marked 
change  in  solute-solvent  projioidions  is  the  result,  and  a 
certain  amount  of  the  solute  is  likely  to  settle  out.  There 


is,  in  such  cases,  not  only  a  change  in  solute-solvent  pro- 
])ortions,  but  also  in  the  ])ro])ortions  of  alcohol,  water, 
and  other  solvents  of  the  menstruum.  The  |)er  cent  of 
alcohol  in  a  finished  fluidextract  is  never  the  same  as 
that  of  the  menstruum  used  because  of  loss  through  evaj)- 
oration  during  manufacture,  absor])tion  of  moisture  from 
the  air,  variation  in  the  moisture  content  of  the  crude 
drug  used,  and  the  amount  of  extractive  held  in  solution. 
If  the  per  cent  of  alcohol  needs  to  be  known,  it  should  be 
determined  according  to  the  official  procedure.  United 
States  Pharniacoi)oeia  XlII,  ]mge  (>15. 


This  discussion  is  intended  to  point  out  the  fact  that 
fluidextracts  are,  as  a  class,  very  sensitive  and  complex. 
Fach  is  a  i)roblem  unto  itself,  in  si)ite  of  the  fact  that 

they  are  i)repared  according  to  type  proces.ses  which  will 
l)e  discussed  later. 
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The  Preparation  of  Fluidextracts 


Fluidextract  are,  as  a  rule,  prejiared  by  the  percola¬ 
tion  procedure  with  certain  appropriate  niodifications 
which  are  designated  in  the  Pharmacopoeia  as  Processes 
A,  B,  C,  and  1).  The  National  Formulary  has  a  fifth 
process  termed  Process  E.  A  few  drugs  such  as  squill 
require  special  manipulation,  and  full  directions  for  ex¬ 
tracting  them  are  given  in  the  monographs. 

The  Processes  A,  B,  C,  I),  and  E  include  general  direc¬ 
tions  only.  Modifications  as  to  the  menstruums  and  pro¬ 
cedures  are  usually  given  in  the  monograph  for  the  prep¬ 
aration  in  question.  This  fact  must  he  kept  in  mind 
when  making  fluidextracts. 


There  are  many  factors,  other  than  procedures,  to  he 
considered  in  making  fluidextracts,  such  as  the  natuie 
and  condition  of  the  drug,  maceration  time,  type  of  per¬ 
colator  best  suited  for  the  extraction,  degree  of  packing, 
and  rate  of  percolation  best  adapted  to  the  mateiial  at 
hand.  All  of  these  have  a  hearing  upon  the  success  and 
efficiency  of  the  procedures. 

Concerning  the  rate  of  flow  of  the  percolate  for  the 
extraction  of  1000  Gm.  of  drug  the  Pharmacopoeia  and 
the  National  Formulary  give  like  information.  To  “per¬ 
colate  slowly”  means  to  collect  not  more  than  1  cc.  ot 
percolate  per  minute;  “percolate  at  a  moderate  rate’ 
means  to  collect  1  to  3  cc.  of  percolate  per  minute; 
-percolate  rapidly”  means  to  collect  a  volume  of  3 
to  5  cc.  of  percolate  per  minute.  These  rates  do  no 
permit  a  wide  range  in  volume  of  percolate  to  he  col¬ 
lected  per  minute  hut  may  well  serve  as  a  guide  for  the 
extraction  of  small  hatches  of  a  drug. 

^  Menstruums  vary  with  each  drug  or  mixture  of  drugs 
‘ind  are  chosen  with  the  view  to  being  the  most  efficiei 
for  the  drug  at  hand.  Not  only  should  a  good  menstruum 
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dissolve  the  desirable  constituents,  hut  it  also  should 
leave  the  undesirable  ones  behind.  Perfect  menstruums, 
though,  are  seldom  found. 

In  the  matter  of  percolators,  it  is  generally  believed 
that  the  cylindrical  type  is  to  be  preferred  over  the  coni¬ 
cal  in  shape  for  simple  extractions.  It  stands  to  reason 
that  the  menstruum,  which  passes  evenly  through  a  long 
column  of  a  drug,  becomes  more  thoroughly  saturated 
than  it  would  if  any  part  of  it  passed  through  a  lesser 
portion  of  the  drug  as  would  l)e  the  case  with  a  funnel- 
shaped  percolator.  If  a  drug  has  a  tendency  to  swell 


iijj.  /.  Percolators,  three  shapes.  A,  Regular  (tapering  sides).  B,  Old- 
berg  (nearly  cylindrical).  C,  Conical  (funnel-shaped). 

slowly  and  pack  tightly  against  the  sides  of  the  perco¬ 
lator,  it  might  then  he  necessary  to  nse  a  conical  perco¬ 
lator.  The  sloping  sides  of  a  conical  percolator  would 
permit  a  swelling  drug  to  push  upward  more  easily  and 
not  become  so  firndy  jiacked  as  to  block  completely  the 
passage  of  the  percolate  through  it.  Three  common 
shapes  of  itercolators  are  shown  in  Fig.  7. 

The  character  of  the  drug  has  much  to  do  Avith  its 
percolation.  Resinous  drugs,  as  has  been  shown  under 
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tinctures,  cannot  he  extracted  hy  means  of  iiercolation. 
Drills  containing  a  liigli  amount  of  starch  (siicli  as  i])e- 
cac)  are  troiililesome  to  ])ercolate  because  they  continue 
to  swell  long  after  the  time  allowed  for  mac'eration  and 
often  become  so  tightly  ])acked  that  no  menstruimi  will 
pass  through  them.  The  only  remedy  in  such  instances 
is  to  remove  the  mass  from  the  jiercolator,  allow  it  to 
dry,  granulate  it,  and  rejiack  it.  The  second  attempt  is 
usually  successful  because  the  swelling  factor  has  been 
satisfied. 


Drugs  with  a  high  albumin  content  (like  s(iuill)  present 
a  real  problem  as  will  be  apiireciated  when  one  examines 
the  procedure  for  making  siinill  fluidextract.  The  ex¬ 
tracted  albuminous  matter  has  to  be  removed  by  a  tedi¬ 
ous  ])rocedure. 

Stem  and  bark  drugs  can  usually  be  extracted  without 
trouble,  because  the  cell  content  is  relatively  small  and 
the  cellular  structure  coarse  and  open.  Leaf  drugs,  if 


not  too  finely  ])ulverized,  percolate  without  much  dif¬ 
ficulty.  Loot  drugs  often  contain  starch  in  rather  high 
percentages  which  results  in  swelling  that  causes  tiouble 
ill  percolation.  Seed  drugs  sometimes  cause  trouble  be¬ 
cause  of  their  fat  content,  which  is  usually  higher  in 

seeds  than  in  other  drug  forms. 

The  one  factor  of  prime  importance  in  percolation  is 
the  degree  of  fineness  of  the  ])owder  to  be  extracted. 
Powders  of  40,  60,  or  80  fineness  are  usually  (iinte  un¬ 
suited  for  jiercolation,  while  a  20  or  30  iiowder 
most  instances,  be  made  to  extract  by  percolation  dhe 
finer  powders  may  be  extracted  by  percolation  it  the> 
are  first  mixed  with  washed  sea  sand,  clean  sawdust,  or 
exhausted  coarse  marc,  but  this  is  troublesome. 

The  discussion  concerning  ])ercolation  thus  far  has  had 
to  do  with  simple 

down  through  a  drug  under  force  o  gia\i  .  . 
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should  1)0  made  of  confimious  extraction  which  may  he 
accom})lished  l)y  a  coutimious  extraction  appaiatus,  such 
as  that  designed  by  Soxldet,  a  semi-closed  system  which 
applies  the  siphon  ])rinciple  in  draining  the  menstruum 
off  the  drug-  when  a  certain  amount  of  it  has  accumulated. 
A  small  amount  of  drug  may  be  extracted  with  this  ap- 
l^aratus  with  a  miidmum  of  solvent.  The  Lloyd  extrac¬ 
tor  and  concentrator  makes  use  of  the  princi])le  of  con¬ 
tinuous  extraction  and  is  valuable  e(pdpment  for  re¬ 
search. 

A  further  process  is  that  of  ctiacotation,  Avhich  con¬ 
sists  of  forcing  the  menstruum  by  means  of  air  pressure 
through  the  drug  contained  in  a  series  of  cylinders  con¬ 
nected  to  each  other.  It  is  valuable  for  large-scale  ex¬ 
tractions  because  efficient  extraction  of  the  drug  is  pos¬ 
sible  with  a  minimum  amount  of  menstruum.  iNForeover, 
the  percolate  is  the  finished  ])roduct  and  no  })art  of  it 
has  to  be  concentrated. 


The  Percolation  Processes'* 


Process  A. — This  is  the  process  for  simple  or  ordinary 
percolation  and  is  used  for  ])re])aring  fluidextracts  which 
aie  made  with  menstruums  ot  alcohol  or  hvdroalcoholic 
mixtuies.  T  he  diaig  is  rendered  distinctlv  damp  with 
the  menstruum  and  after  standing  for  15  minutes  is 
evenly  and  firmly  ])acked  iu  a  suitable  ])ercolator.  Un¬ 
even  packing  is  likely  to  lead  to  channeling  and  incom- 
])lete  extraction.  If  ])acked  too  lii-mlv,  the  flow  of  the 
menstruum  through  the  drug  may  be' too  slow  or  com- 
l)letely  retai'ded. 


Once  the  drug  is  in  the  percolator  and  properly  ])acked, 
the  lower  orifice  is  oi)ened  and  enough  menstruum  added 

National 
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to  saturate  the  drug  and  leave  a  stratum  of  liquid  above 
it.  When  the  menstruum  has  passed  completely  through 
the  drug,  the  percolator  is  closed  at  the  bottom  and  cov¬ 
ered  at  the  top  and  allowed  to  macerate  for  the  time 
indicated  in  the  monograph.  Following  this,  percolation 
is  allowed  to  proceed  at  the  specified  rate,  fresh  men¬ 
struum  being  added  as  necessary  in  small  portions  until 
the  drug  is  exhausted. 

In  extracting  1000  Gm.  of  drug,  the  first  850  cc.  of  the 
percolate  is  set  aside  as  the  reserve  percolate.  The  re¬ 
maining  weaker  percolate,  which  may  be  2  or  3  times  the 
volume  of  the  reserve  percolate,  is  concentrated,  at  about 


60°,  to  a  soft  extract  and  dissolved  in  the  reserve  per¬ 
colate.  If  an  assay  is  required,  it  is  made  at  this  stage 
in  the  procedure;  if  not,  the  percolate  is  made  up  to  the 
prescribed  volume  by  the  addition  of  the  proper  mixtuie 
of  alcohol  and  water  so  that  the  finished  product  will 
contain  the  required  proportion  of  alcohol.  Just  how 
the  ‘‘required  proportion”  of  alcohol  can  be  deteimined 

is  not  made  clear. 


In  the  case  of  an  assayed  fluidextract,  the  final  volume 
adjustment  is  made  by  calculation  from  the  assay  aftei 
the  manner  given  for  the  unassayed  piepaiation. 

The  reserve  percolate  contains  a  large  proportion  of 
the  desirable  constituents  of  the  drug  and  is,  therefore, 
not  subjected  to  heat  as  is  the  weak  percolate.  In  larp- 
scale  production  the  alcohol  is  usually  recovered  by  dis¬ 
tillation  from  the  weak  percolate,  and  concentration  ot 
the  residue  to  a  soft  extract  is  done  under  reduced  pres¬ 
sure  Even  so,  the  heat  necessary  in  this  processing 
changes,  to  some  degree  at  least,  the  nature  and  character 
of  the  extractive.  The  reserve  percolate  as  a  solvent  toi 
tlie  soft  extract  of  the  weak  percolate  is  unlike  the  orig¬ 
inal  solvent.  In  consideration  of  these  changes,  am 
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iiitiiiy  otliers  too,  oiig  should  GxpGct  fluidoxtiucts  to  do- 
velop  precipitates  upon  standing. 

Process  B. — Tliis  process  differs  from  Process  A  chiefly 
in  the  fact  that  two  menstruums  are  used  instead  of  one. 
Menstruum  T,  tlie  first  one  used  in  tlie  extraction  proce¬ 
dure,  contains  some  special  ingredient,  such  as  glycerin 
or  an  acid,  in  addition  to  the  alcohol  or  the  hydroalco¬ 
holic  mixture.  These  agents  are  appropriately  added 
to  the  first  menstruum;  acids  increase  the  solubility  of 
alkaloids  in  those  drugs  containing  them,  and  glycerin  in¬ 
creases  the  solubility  and  stability  of  tannin  which  is  an 
important  constituent  in  the  so-called  astringent  drugs. 
In  addition  to  being  a  good  solvent  for  tannins,  glycerin 
retards  the  hydrolysis  of  glycosidal  x)lant  substances  and 
to  that  extent  aids  in  stabilizing  the  solution.  The  quan¬ 
tity  of  Menstruum  I  is  limited,  and  when  it  is  used  u])  in  a 
percolation  process,  the  extraction  is  carried  to  com¬ 
pletion,  using  Menstruum  IT,  as  directed  in  Process  A. 

Process  C. — Process  C  is  a  modification  of  the  reper¬ 
colation  process  devised  by  E.  R.  Squibb  and  is  officially 
referred  to  as  fractional  or  divided  percolation.  It  is 
used  for  preparing  fluidextracts  which  contain  constit¬ 
uents  that  are  injured  by  heat;  in  addition,  it  would  serve 
where  suitable  facilities  are  lacking  for  distilling  or  con¬ 
centrating  weak  percolates. 


In  the  percolation  of  a  1000  (Jm.  quantity,  the  drug  is 
first  divided  into  three  portions,  consisting  of  500  (hn., 
300  Gm.,  and  200  Gm.  The  first  500  Gm.  are  jirejiared 
for  percolation  in  the  usual  manner.  The  first  200  cc. 
of  percolate  are  set  aside  as  the  reserve  percolate  and 
percolation  continued  until  5  successive  portions  of  per¬ 
colate  of  300  cc.  each  are  collected  and  numbered  in  the 
order  in  which  they  are  obtained. 

The  secoml  portion  of  300  (Ini.  of  ,lrng  is  then  pre¬ 
pared  for  percolation,  using  the  first  300  cc.  ])ortion  of 
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weak  percolate  for  tlie  ineiistruuin.  Percolation  is  car¬ 
ried  out  as  directed  for  the  hrst  lot,  using  the  weak  per¬ 
colates  in  the  order  of  their  collection  as  the  nienstruuni. 
The  first  300  cc.  of  iiercolate  is  reserved  and  five  succes¬ 
sive  ])ortions  of  200  cc.  each  of  weak  percolates  are  col¬ 
lected  and  numbered  in  the  order  in  which  they  are  ob¬ 
tained. 

The  third  ])ortion  of  200  Clin,  of  drug  is  iirepared  for 
percolation,  using  the  weak  percolates  from  lot  two,  in 
the  order  nuniliered,  as  the  menstruum.  If  no  assay 
is  directed,  the  first  500  cc.  of  x^ercolate  is  collected  as 
the  third  reserve  percolate.  If  an  assay  is  called  for, 
only  420  cc.  of  the  percolate  are  collected.  The  finished 
Huidextract  is  a  mixture  of  the  three  reserve  percolates. 


If  not  an  assayed  product,  the  total  volume  is  1000  cc. 
If  assayed,  the  volume  is  made  up  to  the  specified 
([uantity  by  the  addition  of  a  mixture  of  alcohol  and 
water  to  provide  the  recjuired  portion  of  alcohol  in  the 
finished  preparation. 

Any  weak  percolates  left  from  the  ])ercolation  of  the 
third  portion  of  the  drug  may  be  set  aside  for  some 
future  extraction  of  the  drug  or  subjected  to  distillation 


for  the  recovery  of  the  alcohol. 

Process  D.— This  has  been  termed  the  infusion  process 
inasmuch  as  the  drug  is  percolated  to  exhaushon  with 
boiling  water  as  the  menstruum.  The  ])roeess  is  limited 
to  the  extraction  of  those  drugs,  such  as  cascara,  whic  i 
have  desirable  water-soluble  principles. 

AVith  hot  water  as  the  menstruum,  it  is  advisable  to 
use  metallic  percolators,  preferably  lined  with  tin,  to  nun- 
in.ize  anv  elieaiical  acti<,n  t.etwoen  the  'I'-.s  anc  he 
,„etal.  Glass  perc.lators  .nay  he  ..se.l  or  s.nall  hate  us 
of  tlie  .Iriig  if  care  is  taken  to  temper  the  an.l  suc¬ 

cessive  additions  of  hot  water  are  added  witli  care. 


FIATIDEXTKACTS 


213 


Tlie  percolation  slioiild  he  allowed  to  proceed  at  the 
sped  tied  rate  until  the  driii’'  is  exhauste<l.  1  he  wliole 
of  the  ])ercolate  is  then  concentrated  on  a  water  hath, 
or  hy  means  of  a  vacninn  still,  to  the  required  volnine. 
AVhen  cool,  a  sti})nlated  amount  ot  alcohol  is  added  to  the 
concentrated  percolate  and  the  mixture  set  aside  in  a 
closed  container  for  several  days.  During  this  time  tlie 
insolnhle  constituents  of  the  mixture  settle  out.  Alcohol 
is  not  a  solvent  hut  a  preservative  for  Process  D  tliiid- 
extracts,  and  inasmuch  as  it  aids  in  coagulating  certain 
of  the  extractive  materials,  it  is,  to  that  extent,  a  clarify¬ 
ing  agent.  The  liquid  is  se])arated  from  the  preci])itate 
by  decantation  and  filtration.  The  residue  on  the  filter 
is  washed  with  enough  of  the  ])i‘oi)er  mixture  of  alcohol 
and  water  to  measure  the  reipiired  volume  and  contain 
the  proper  proi)ortion  of  alcohol. 

Process  E. — Process  E  is  a  fifth  ])ercolation  ])rocess 
which  is  oliicial  in  the  Xational  Formulary  only.  It  is 
described  as  a.  modification  of  I^rocess  C  and  recom¬ 
mended  as  an  alternative  foi-  Tfi-ocess  A,  P),  and  C.  The 
])rocess  is  like  l^rocess  C  in  that  no  heat  is  used  in  the 
])iocedure.  It  is,  however,  a  ])ressure  ])ercolation  ])rocess 
which  lias  been  described  briefly  earlier  in  the  cha})ter. 
The  success  of  pressure  ])ercolation  is  attributed  to  the 


fact  that  the  menstruum  is  torched  through  a  long  column, 
or  a  series  of  columns,  of  the  drug  at  a  rate  which 
l)ractically  ensures  com])lete  extraction  of  the  drug  hy 

the  collection  of  1000  cc.  of  the  percolate  for  1000 "Ijm. 
of  the  drug. 

As  i)ie\iously  described,  this  ])rocedure  minimizes 
tlie  loss  of  tlie  iiieiistnniiii  by  eva|)oratioii  aii,l  does  away 
vith  the  need  for  the  use  of  heat  to  concentrate  the 
veak  percolate  as  described  under  Processes  A  and  B. 
^  The  rate  of  flow  of  the  percolate  by  the  pressure  process 
IS  only  about  half  as  fast  as  that  specified  for  the  other 
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processes,  and,  since  the  loss  of  alcohol  is  minimized  by 
the  closed  system,  is  may  he  necessary,  in  some  instances, 
to  reduce  the  alcohol  content  of  the  inenstrniim. 

While  Process  E  is  an  efficient  process  for  the  extrac¬ 
tion  of  drugs  and  offers  many  advantages  over  the 
older  processes,  it  does  not  lend  itself  well  to  the  per¬ 
colation  of  small  amounts  except  for  experimental  pur¬ 
poses.  As  a  large-scale  operation  is  has  been  found  to  he 
advantageous  even  though  specially  designed  equipment 
is  needed  to  operate  it  successfully. 


Fluirextracts  Official  in  the  United  States  Pharmacopoeia  XIII 


English  Title 
Latin  Title 
( Synonym) 

Cascara  Sagracla  Flnidextract 

Flu'idextractum  Cascarae  Sa- 
grad-ae 

(Rhamnus  Pursliiana  Fluid- 
extract ) 

Aromatic  Cascara  Sagrada  Fluid- 
extract 

Fluidextr  actum  Cascarae  Sa- 
gradae  Aromaticnm 
(Aromatic  Rhamnus  Pur- 
shiana  Fluidextract) 


Ginger  Fluidextract 

Fluid  extra  cHi  m  Zi  ngiheris 


Definition 

or 

Description 


A  dark-colored,  bitter,  hydroalcoholic 
liquid  containing  the  medicinal 
principles  of  cascara  sagrada 


A  debitteiized,  sweetened,  and  fla¬ 
vored  hydroalcoholic  liquid  contain¬ 
ing  the 'medicinal  principles  of  cas¬ 
cara 


A  pungent-tasting,  dark-cojored  liq¬ 
uid  containing  about  -1.5  Gm.  of 
ether-soluble  extractives  in  each 
100  cc. 


Glvcyrrhiza  Fluidextract 

‘  Fluidextractum  Glycyrrhizae 

(Licorice  Root  Fluidextract) 


Ipecac  Fluidextract 

Fluidextracmn  Ipecacuanhae 


Sarsparilla  Fluidextract 

Fluidextractu m  Sarsparillae 


Senna  Fluidextract 

Fluidextract u m  Scnnae 


A  dark-colored  liquid  with  an  odor 
and  taste  characteristic  of  licorice 


A  dark-colored  liquid  containing  in 
each  100  cc.  about  2  Gm.  of  the 
ether-soluble  alkaloids  of  ipecac 

\  dark-colored  liquid  containing  the 

hydroalcoholic-soluble  con.stituents 
of  sarsaparilla  _ 

A  hvdroalcoholic  liquid  containing 
tlie'  medicinal  constituents  of  senna 
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English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Aconite  Fluidextract 

Fluidextractmn  Aconiti 

A  hydroalcoholic  liquid  having  a  po¬ 
tency  per  cc.  equivalent  to  1.5  mg. 
of  reference  aconitine 

Arnica  Fluidextract 

Fluidextractnrm  Arnicae 

(Arnica  Flowers  Fluidex¬ 
tract) 

A  hydroalcoholic  solution  of  the  sol¬ 
uble  principles  of  arnica 

Belladonna  Leaf  Fluidextract  A  dark,  greenish-colored  liquid  con- 

Fhiidextractmn  Belladoniiae  Folii  taining  about  0.30  Gm.  of  the  alka- 


loids  of  belladonna  leaf  in  each 
100  cc. 

Belladonna  Boot  Fluidextract 

Fluidextractum  Belladonnae  Ra- 
dicis 

A  dark-colored  liquid  containing  about 
0.450  Gm.  of  the  alkaloids  of  bella¬ 
donna  root 

Buchu  Fluidextract 

Flvddextraotum  Buchu 

A  dark-colored,  hydroalcoholic  liquid 
containing  the  soluble  principles  of 
buchu  and  having  an  odor  cliarac- 
teristic  of  the  drug 

Cimicifuga  Fluidextract 

Fluidextractnm  Cimicifugae 
(Black  Cohosh  Fluidextract) 

A  hydroalcoholic  liquid  containing  the 
soluble  principles  of  cimicifuga 

Colchicum  Corm  Fluidextract 
Fluidextractum  Colchici  Conni 

A  hydroalcoholic  liquid  containing 
about  0.35  Gm.  of  colchicine  in 
each  100  cc. 

Colchicum  Seed  Fluidextract 

Fluidextractim  Colchici  Seminis 

A  hydroalcoholic  liquid  containing 
about  0.45  Gm.  of  colchicine  in  each 
100  cc. 

Ergot  Fluidextract 

Fluidextractum  Ergotae 

(Extractum  secalis  cornuti 
fluidum  acidum  P.I.) 

A  dark  liquid  containing  the  medicinal 
principles  of  ergot,  having  an  odor 
characteristic  of  the  drug 

Eriodictyon  Fluidextract 
Fluidextractum  Eriodictyi 
(Yerba  Santa  Fluidextract) 

A  hydroalcoholic  liquid  containing  the 

soluble  principles  of  eriodictyon 

Gelsemium  Fluidextract 
Fluidextractum  Gelsemii 

A  hydroalcoholic,  highly  potent  solu¬ 
tion  of  the  active  constituents  of 
gelsemium 

Gentian  Fluidextract 

Fluidextractu/m  Gentianae 

Grindelia  Fluidextract 

FluMextractum  Grindeliae 

A  hjdroalcoholic  liquid  containing  the 
soluble  principles  of  gentian 

A  hydroalcoholic  solution  of  the  solu¬ 
ble  principles  of  grindelia 

Fluidextracts  Official  in  National  Formulary  VIII — Cont’d 


English  Title 

Definition 

Latin  Title 

or 

(Synonym) 

Description 

Hamamelis  Leaf  Fluidextract  A  highly  alcoholic  solution  of  the 

Fliiidextractam  llamamelidis  soluble  principles  of  witch-hazel 

Folii  leaves 

(Witch-hazel  Leaves  Fluid- 
extract) 


Hydrastis  Fluidextract  An  alcoholic  liquid  containing  about 

Fluidextract  urn-  Ilydrastis  2.5  Gm.  of  the  ether-soluble  alka- 

(Goldenseal  Fluidextract;  loids  of  hydrastis  in  each  100  cc. 

Extractum  hydrastidis 
fluidum  P.I.) 


Ilyoscyamus  Fluidextract 
"  FI  aide  xtr  actum  Hyoscyami 
(Henbane  Fluidextract) 


A  hydroaleoholic  liquid  containing 
about  0.040  Gm.  of  the  alkaloids 
of  hyoscyamus  in  each  100  cc. 


Lobelia  Fluidextract 

Flmdextractum  Loheliae 


A  potent,  acidulous,  hydroalcoholic 
solution  of  the  active  principles  of 
lobelia 


Nux  Vomica  Fluidextract 

Fhiidcxtractum  Nucis  Vomicae 


Rhul)arb  Fluidextract 
F  III  id  ext  r  act  u  m  It  h  e  i 


A  potent  acidulous,  hydroalcoholic 
liquitl  containing  about  1.15  Gm.  of 
strychnine  in  each  100  cc. 

A  dark-colored  hydroalcoholic  liquid 
having  an  odor  and  taste  charac- 
teiistic  or  rhubarb 


Senega  Fluidextract 

Fluidextract  urn  Senegae 

(Fluidextract  of  Seneca- 
snakeroot ) 


Serenoa  Fluidextract 

Fliiidextractum  Sercnoae 

(Saw  Palmetto  Berries  Fluid- 
extract) 


Scpiill  Fluidextract 

Fliiidextractum  Scillae 


Stramonium  Flui<lextract 
Fliiidextractum  Stramonii 


An  ammoniated  hydroalcoholic  solu¬ 
tion  of  the  soluble  principles  of 
senega 


A  hydroaleoholic  solution  of  the  sol¬ 
uble  constituents  of  serenoa 


A  hydroaleoholic  solution  of  the  po¬ 
tent  constituents  of  squill 

A  dark-greenish  liquid  containing 
about  0.25  Gm.  of  the  alkaloids  of 
.«tramonium  in  each  100  cc. 


Taraxacum  Fluidextract 
Fluidextractum  Taraxaci 

(Dandelion  Root  Fluidex¬ 
tract)  _ 

Thyme  Fluidextract 

'Flmdextractum  Thyvn 


A  hvdroalcoholic  liquid  containing  the 
soluble  principles  of  taraxacum 


A  hvdroalcoholic  liquid  containing  the 
soluble  constituents  of  thyme 


FLUIDEXTRACTS 


217 


FLUIDEXTRACTS  OFFICIAL  IN  NATIONAL  FORMULARY  VIII— CONT ’D 


English  Title 

Latin  Title 
( Synonym) 

Definition 

or 

Description 

Triticum  Fluiilextract 

Fluidextractuin  T ritici 
(Coiichgrass  Fluidextract) 

A  liquid  containing  the  water-soluble 
constituents  of  triticum  containing 
jilcohol  as  a  preservative 

Uva  Ursi  Fluidextract 

Fluidextract  mil  Uvae  Ursi 

A  dark-colored  liquid  containing  the 
soluble  principles  of  uva  ursi 

Valerian  Fluidextract 

Fluidextract mn  V alerianae 

A  hydroalcoholic  liquid  containing  the 
soluble  principles  of  valerian 

Viburnum  Prunifolium  Fluidextract 
Fluidextractum  Viburni  Pruni- 
folii 

(Blackhaw  Fluidextract) 

A  hydroalcoholic  liquid  containing  the 
soluble  principles  of  viburnum 
prunifolium 

Wild  Cherry  Fluidextract 

Fluidextractum  Pruni  Virgin- 
ianae 

A  glycerinated',  hydroalcoholic  liquid 
containing  the  soluble  principle  of 
wild  cherry 

Zea  Fluidextract 

Fluidextractum  Zeae 

(Corn-silk  Fluidextract) 

A  hydroalcoholic  liquid  containing 
the  soluble  constituents  of  corn  silk 

Comments  Concerning-  Fluidextracts  Official 
in  the  United  States  Pharmacopoeia  XIII 


Cascara  Sa^ada  Fluidextract. — This  preparation  is 
known  as  ‘‘hitter  cascara”  and  its  l)itterness  is  most 
persistent.  Hot  water  is  tlie  menstruum  for  cascara; 
the  20  ])er  cent  of  alcoliol,  wliicli  is  added  to  tlie  con¬ 
centrated  aqueous  iiercolate,  is  tliere  as  a  preservative, 
dliis  preparation  is  used  as  a  catliartic.  Its  action  is 


attriliuted  chiefly  to  tlie  irritating  action  of  the  water- 
soluble  emodin,  isoemodin,  a  bitter  ])rinciple,  and  other 
substances. 


Aromatic  Cascara  Sagrada  Fluidextract. — This  fluid- 
extract  is  commonly  called  ‘‘ca.scara”  by  the  l-aitv  and 


or 


not  infre(ni<Mitly  referred  to  as  “sweet  cascara 
“tasteless  cascara.”  Boilinfj;  water  is  the  menstninin. 
I  he  drug  is  first  mixed  with  magnesium  oxide,  moistened 
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witli  boiling  water  and  allowed  to  macerate  for  about 
48  hours,  then  put  into  a  percolator  and  extracted  with 
liot  water.  The  niagnesinin  oxide  is  used  to  neutralize 
or  remove  the  liitter  princijile  whicli  is  inevitable  in 
cascara.  The  acpieons  percolate  for  a  1000  Gm.  batch 
of  the  drug  is  evaporated  at  a  temperature  not  exceeding 
100°  to  about  750  cc.  To  this  is  added  the  glycyrrhiza 
extract  and  the  alcohol  in  which  the  saccharin,  anise  oil, 
coriander  oil,  and  methyl  salicylate  have  been  dissolved. 
These  ingredients  are  essentially  sweetening  and  flavor¬ 
ing  agents,  except  for  the  alcohol,  which  is  both  a  solvent 
and  a  preservative.  The  product  is  made  up  to  volume 
by  the  addition  of  water. 

Because  of  the  deliitterizing  effect  of  the  magnesium 
oxide  and  the  additions  of  palatable  sweetening  and 
flavoring  agents,  the  sweet  cascara”  is  a  much  more 
popular  medicine  than  the  “bitter  cascara.”  However, 
in  the  process  of  manufacture  the  magnesium  oxide  seems 
to  prevent  complete  extraction  of  the  cathartic  prin¬ 
ciples  of  the  drug  so  that  the  dose  of  the  aromatic 
cascara  sagrada  fluidextracts  is  about  twice  that  of  the 
plain  fluidextract. 

The  “sweet  cascara”  is  a  very  popular  over-the- 
counter  preparation  which  is  used  for  the  relief  of  con¬ 
stipation  for  both  children  and  adults. 

Ginger  Fluidextract. — Ginger  fluidextract  is  used 
chiefly  to  prepare  ginger  syrup  which  is  a  vehicle  with  an 
acceptable  flavor.  The  spicy  and  stimulating  effects  of 
ginger  and  its  preparations  are  attributed  to  the  ether- 
soluble  oleoresinoiis  constituents  of  the  diiig. 

Glycyrrhiza  Fluidextract.— Diluted  ammonia  solution 
is  added  to  the  aqueous  percolate  to  convert  the  glycyr- 
rhiza  present  into  the  sweet  and  more  soluble  ammoniated 
(dycyrrhizin.  The  percolate  is  boiled  actively  for  a  time 
both  to  reduce  its  volume  and  to  coagulate  the  albuminous 


FLUIDEXTIIACTS 


219 


matter  wliicli  is  removed  l)y  filtering.  The  filtered, 
partially  concentrated  percolate  is  then  evaporated  to 
750  cc.  for  a  1000  cc.  cpiantity,  and  250  cc.  of  alcohol  are 
then  added  as  a  preservative;  finally,  enough  water  is 


added  to  bring  the  product  up  to  volume. 

This  fluidextract  is  used  as  a  vehicle  for  disguising 


the  taste  of  saline  and  bitter  drugs.  It  is  used  also  to 


prepare  glycyrrhiza  syrup  which,  in  turn,  is  used  as  a 
flavoring  agent.  These  glycyrrhiza  preparations  cannot 
be  used  with  acid  solutions  because  the  sweet  principle 
glycyrrhizin  is  incompatible  with  acids.  For  example, 
prescriptions  have  been  written  calling  for  quinine  sul¬ 
fate  to  be  dissolved  in  sulfuric  acid  and  made  up  to  a 
definite  quantity  with  syrup  of  glycyrrhiza.  The  glycyr¬ 
rhizin,  in  such  instances,  is  thrown  out  of  solution,  and 
iiesides  making  an  unsightly  mixture,  fails  to  mask  the 
bitter  taste  of  quinine  as  the  prescribe!'  intended. 

Ipecac  Fluidextract. — The  preparation  of  this  jiroduct 
involves  special  inanipulation.  In  the  exhaustion  of 
1000  Gill,  of  drug  the  entire  percolate  is  concentrated, 
at  a  temperature  not  exceeding  60°,  to  about  1000  cc. 
and  then  added  to  2000  cc.  of  water.  The  mixture  is 
allowed  to  stand  overnight.  This  permits  the  water- 
insoluble  resins  of  the  ipecac  to  coagulate  which  facili¬ 
tates  their  removal  by  filtration.  The  filtrate  is  then 
carefully  concentrated  to  about  565  cc.  and  mixed  with 
35  cc.  of  hydrochloric  acid  and  300  cc.  of  alcohol.  After 


being  assayed,  the  volume  is  made  up,  by  diluting  it 
with  the  prescribed  mixture  of  alcohol,  water  and  hydro¬ 
chloric  acid,  in  such  a  way  that  each  100  cc.  of  the 
finished  fluidextract  will  contain  2  Gin.  of  the  ether- 
soluble  alkaloids  of  ipecac. 

The  hydrocliloric  acid  is  added  for  purposes  of  con- 
veiting  the  alkaloids,  emetine  and  cephaeline,  into  the 
more  soluble  chloride  salts. 
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Ipecac  fluidextract  is  used  to  prepare  ipecac  syrup 
wliicli,  in  turn,  is  used  in  cougli  mixtures.  r>otli  of  these 
prejiarations  liave  emetic  action;  tlie  emetic  dose  of  the 
fluidextract  is  8  minims  and  tliat  of  the  syrui),  120 
minims,  a  difference  that  sliould  he  carefully  noted. 

Sarsaparilla  Fluidextract.— Sarsa])ari  11a  fluidextract  is 
used  chiefly  to  prepare  the  conpiound  sarsa])arilla  syrup 
which  has  long  been  a  po])ular  vehicle  for  the  admin¬ 
istration  of  saline  salts  and  other  medicinals. 

Senna  Fluidextract. — Senna  fluidextract  is  used  to  pre¬ 
pare  senna  syrup.  Senna  and  its  preparations  contain 
emodin  and  other  irritating  principles  which  when 
taken,  produce  catharsis.  Tiecent  studies  on  the  stability 
of  senna  fluidextract  indicate  that  it  loses  its  potency 
rather  rapidly.  This,  it  is  assumed,  is  credited  to  the 
hydrolysis  of  the  active  princi])les.  Evidence  that  this 
fluidextract  undergoes  gradual  deterioration  is  the  fact 
that  is  throws  down  a  ])recipitate  over  a  long  ])eriod  of 
time  and  it  has  been  shown  that  the  precipitate  has 
some  cathartic  action,  ^fost  fluidextracts  may  he  clari¬ 
fied  by  filtration,  following  a  short  settling  time,  hut 
senna  fluidextract  cannot  lie  clarified  by  this  means. 
From  this  i)oint  of  view  it  is  the  worst  offender  among 
fluidextracts.  While  the  <lrug  senna  itself  is  a  stable 
product,  its  liquid  ]u-eparations  are  not.  This  fact  has 
been  established  by  the  work  of  Wiebelhaus  and  I.ee® 
and  others.  For  this  reason  it  has  been  ])roposed  that  an 
assay  i)rocedure  be  required  for  senna  i)roducts  but  none 
has,  as  yet,  been  made  official. 


Comments  Concerning  Fluidextracts  Official 
in  the  National  Formulary  VIII 

Aconite  Fluidextract. — Aconite  Iluidextract  is  a  highh 
toxic  i)reparation  whose  potency  is  hard  to  maintain. 

"■^elhaus,  V.  D..  and  Eee.  C.  O. :  J.  A.n.  Phar.n.  Assoc.  Sci.  Ed. 

165,  1943. 


FLUIDEXTRACTS 


221 


An  effort  is  made  to  stal)ilize  it  ])y  maintaining  a  pH  of 
2.75  to  3.25  l)y  tlie  addition  of  liydrocldoric  acid.  This 
is  done  with  tlie  idea  of  i)reventing  the  hydrolysis  of 
tlie  potent  alkaloid  aconitine.  It  is  assayed  biologically 
against  reference  aconitine,  using  guinea  pigs  as  tlie 
test  animal. 

Because  of  the  sensitivity  of  the  alkaloid  aconitine, 
the  dnidextract  is  ])re])ared  by  Process  C,  where  the  use 
of  heat  is  not  required. 


Arnica  Fluidextract. — Arnica  lliiidextract  has  little  use 
as  an  internal  remedy  hut,  because  of  its  irritant  action, 
it  has  some  uses,  in  diluted  form,  as  a  liniment. 

Belladonna  Leaf  Fluidextract. — This  lliiidextract  may 
he  prejiared  liy  either  Process  A  or  Ih’ocess  E.  Tt  should 
he  noted  that  the  proportion  of  alcohol  in  the  menstruum 
for  Process  E  is  less  than  that  for  Process  A.  This  is 


jiermitted  because  less  of  the  alcohol  is  lost  by  evapora¬ 
tion  in  the  closed,  pressure  system  than  liy  the  gravity 
method  of  jiercolation.  The  linished  lliiidextract,  regard¬ 
less  of  the  ])rocess  used  in  its  ])re])aration,  must  re¬ 
spond  to  the  same  ])urity  rulu-ic.  The  product  is  assayed 
volumetrically  for  total  alkaloids,  which  for  this  lluid- 
extract  should  lie  about  0.30  dm.  per  100  cc. 

Belladonna  Root  Fluidextract.— This  preparation  con¬ 
tains  about  50  jier  cent  more  of  the  alkaloids  than  are 
found  in  the  leaf  lliiidextract.  It  is,  therefore,  more 
liotent  and  has  a  dose  iiroportionately  smaller.  For 
t  us  reason  these  two  belladonna  Iluidextracts  should 
not  be  used  interchangeably. 

Tlie  leaf  lluidextract  is  liislily  cilored  with  ehloronlivll 

7  ,‘r!  7'^''  ■"  l»-^l'‘»'ations.’ 

t  h  an  f  chloronhyll  a„<l  .loes  not 

ins  ances  ’  '  I'l'eferre,!  in  so.ne 


222 


OFFICIAL  PREPARATIONS  OF  PHARMACY 


Buchu  Fluidextract. — Biicliii  fliiidextract  is  prepared 
by  Process  C  so  as  to  prevent  the  loss  of  the  volatile  oil 
to  which  is  attributed  much  of  the  activity  of  the  prod¬ 
uct.  A  high  alcoholic  menstruum  is  used  to  extract 
the  volatile  oil  completely. 

Cimicifuga  Fluidextract. — A  highly  alcoholic  men¬ 
struum  is  required  to  extract  cimicifuga  because  of  the 
resinous  nature  of  its  constituents. 

Colchicum  Corm  Fluidextract. — This  Iluidextract  is 


prepared  by  Process  A  and  assayed  gravimetrically  for 
colchicine,  the  principal  alkaloid.  Colchicum  prepara¬ 
tions  are  potent  and  should  be  dispensed  with  caution  in 
the  matter  of  dosage. 

Colchicum  Seed  Fluidextract. — Colchicum  seed  fluid- 
extract  is  percolated  first  with  petroleum  benzin  to  re¬ 
move  the  fat.  The  defatted  drug  is  then  spread  out  in 
the  air  to  allow  the  benzin  to  evaporate,  returned  to  the 
percolator,  and  extracted  by  Process  A,  as  modified  for 
assayed  fliiidextracts.  The  colchicine  content  of  this 
product  is  somewhat  higher  than  that  of  the  corm  fluid- 
extract,  and  the  dosage  is  correspondingly  less. 

Ergot  Fluidextract.— The  active  constituents  of  ergot 
are  sensitive  to  heat;  therefore,  the  fluidextract  is  pre¬ 
pared  by  Process  C  after  the  drug  has  been  defatted  with 
petroleum  benzin  and  dried  liy  exposure  to  air  chiefly 
to  get  rid  of  the  odor  of  benzin.  Hydrochloric  acid  is 
added  to  the  menstruum  to  increase  the  solubility  of  the 
ergot  alkaloids  by  converting  them  into  hydrochlorides. 
The  combined  reserve  percolates  are  freed  from  inei 
waxes  and  fats  by  being  dulled  to  -14°  C..  at  wludi 
temperature  tbe  congealed  material  is  easily  removed  by 
filtration.  Tlie  fluidextract  is  made  up  to  volume  by  the 

addition  of  the  original  menstruum.  _  •  i 

The  fluidextract  has  long  been  used  in  obstetnca 
practice  to  in.luce  labor  an.l  check  postpartum  hemor- 
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rliage.  For  this  reason  pliarmacists  should  dispense 
only  those  products  which  are  known  to  be  reliable. 
Since  it  is  sometimes  used  in  malpractice,  it  should  not 
be  sold  except  upon  the  order  of  a  physician. 

Ergot  and  its  fluidextracts  were  formerly  assayed  by 
biological  means,  but  because  of  a  lack  of  uniformity  in 
the  activity  of  both  the  crude  drug  and  the  fluidextract 
and  for  want  of  a  thoroughly  reliable  testing  method, 
the  assay  requirement  has  been  dropped. 

The  alkaloids  of  ergot  have,  in  recent  years,  been  the 
subject  of  much  study  and  research.  The  five  potent 
alkaloids  most  often  named  are  ergotoxine,  ergotamine, 
ergosine,  ergocristine,  and  ergonovine.  The  following 
ergot  alkaloids  and  their  i)reparations  are  official  in  the 
U.  S.  P.  XIII;  ergonovine  maleate,  ergonovine  maleate 
injection,  ergonovine  maleate  taldets,  ergotamine  tar¬ 
trate,  and  ergotamine  tartrate  tablets.  The  convenient 


dosage  forms  of  these  official  alkaloids  make  the  use  of 
the  fluidextract  less  necessary  than  formerly. 

Eriodictyon  Fluidextract.— This  preparation  is  known 
as  yerha  santa  fluidextract  and  is  used  in  cough  mixtures 
and  as  a  vehicle  to  disguise  the  taste  of  many  bitter  and 
otherwise  unpleasant  drugs.  The  constituents  of  erio¬ 
dictyon  are  resinous  in  nature,  and  a  menstruum  rather 
high  in  the  percentage  of  alcohol  is  required  for  their 
extraction.  The  fluidextract  is  iirepared  by  Process  A. 

Gelsemium  Fluidextract.-Oelsemium  fluidextract  is 
prepared  by  Process  A.  This  is  a  potent  product,  as 
IS  indicated  by  a  dose  of  1/2  minim.  A  menstruum  with 

of  '  extraction 

ot  the  alkaloids  of  gelsemium. 

a.  sed  as  bitter  glycosides  rvliieli  are  extracted  bv  Proc. 
ess  A,  using  diluted  aleoliol  as  tbe  iiieustniuiu.  ' 
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Grindelia  Fluidextract. — Griiidelia  iliiidextraet  is  pre¬ 
pared  l)y  l^roeess  A  and  is  used  cliiefly  to  prepare  the 
tincture  which  has  some  reputation  in  the  treatment  of 
ivy  poison  dermatitis.  The  constituents  of  grindelia  are 
in  the  nature  of  volatile  oils  and  resins  and  re([uire  a 
highly  alcoholic  menstruum  for  extraction. 

Hamamelis  Leaf  Fluidextract. — This  fluidextract  is 


prepared  hy  Process  B  and  is  classed  as  an  astringent 
drug  liecaiise  of  its  high  tannin  content.  Menstruum  1,  a 
mixture  of  glycerin  and  alcohol,  is  used  hoth  to  extract 
and  to  stabilize  the  tannin;  iMenstriium  II,  pure  alcoliol, 
should  extract  the  volatile  oils  and  resins  present  in 
lesser  amounts  than  the  tannin. 

Hydrastis  Fluidextract.—  Hydrastis  fluidextract  is  pre¬ 
pared  liy  Process  A  and  is  assayed  gravinietrically  for 
the  ether-solul)le  alkaloids  hydrastine  and  heiPerine. 
Berherine  has  a  distinctly  golden  yellow  color  which  is 
unusual  because  alkaloids  are,  as  a  rule,  coloiless  oi 
white.  Other  constituents  of  hydrastis  are  resins  which 
have  persistent  yellow  coloring  matter.  In  fact,  d  is 
almost  im])ossible  to  extract  the  coloring  niattei  fiom 
hydrastis  completely. 

Hyoscyamus  Fluidextract.— 1  lyoscyamus  fluidextract 
is  prepared  by  Process  A  and  assayed  titrametrically  for 
total  alkaloi(is  as  directed  for  the  assay  of  lielladonna 
leaf  fluidextract.  Hyoscyamus  has  the  least  amount  ot 
alkaloid  of  anv  of  the  drugs  in  the  belladonna  group.  . 
inenstnimii  liis'li  in  nlnolml  is  used  to  assuro  complete 
extraction  of  tlie  alkaloids  liyoscyainine  and  scopolannne 

Lobelia  Fluidextract.— Lobelia  contains  a  toxic,  Inpin 
■Ukaloid  called  lobeline.  Acetic,  acid  is  used  in  tlie  hrst 

eiistniiiin  to  convert  tlie  alkaloid  into  tlie  more  soluble 
;;;h  more  stable  lobeline  acetate.  Idle  dnie.  ,s  extracteil 
cvitli  a  liy.lroalcobolic  nieiistriiiim  by  1  rocess  I,. 
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Nux  Vomica  Fluidextract. — Tliis  lliiidexticict  owes  its 


activity  to  two  alkaloids,  strycliiiiiie  and  Inaiciiie,  strycli- 


iiiiie  ])eing’  tlie  more  inn)ortant.  Acetic  acid  is  added  to 
]Meiistrniim  I  to  convert  tlie  alkaloids  to  the  more  solnl)le 


acetates,  thereby  facilitating  tlieir  extraction.  Nux 
vomica  contains  a  relatively  Idgh  ainonnt  of  fats  and 


waxes  whicli  are  dissolved  in  the  menstruimi  l)nt  wliicli 
are  congealed  by  chilling  the  2)ercolate  and  removed 


the  assay  which  leaves  the  strychnine  unharmed.  The 
potency  of  the  ])rodnct  is  indicated  by  a  dose  of  IVl) 
minims. 

Rhubarb  Fluidextraxt.— Hhnharh  constituents  such  as 
emodin,  chryso])hanic  acid,  tannin,  and  related  ])roducts 
are  soluble  in  water  or  diluted  alcoliol  but  a  higlily 
alcoholic  menstrnnm  is  used  to  i)repare  tlie  llnidextract 
to  minimize  gelatinization  and  jirecipitation. 

Rhuharl)  and  its  preparations  are  nnnsnal  in  that  they 
contain  laxative  and  astringent  constituents  which  are 
therapentically  incompatible  but  seem  to  he  indicated 


acid  present  with  a  view  to 
upon  standing. 


serenoa 
oils,  and 
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a  liiglily  alcoliolic  inenstiTiiim  is  reiiiiired  to  extract 
and  hold  them  in  solution. 


Squill  Fluidextract. — Squill  diiidextract  is  prepared  by 
a  special  process  and  requires  much  more  alcohol  than 
is  used  in  the  usual  processes.  The  percolate  is  concent- 
trated  to  about  three-fourths  of  the  required  volume  and 
mixed  Avith  4  times  its  volume  of  alcohol  and  allowed  to 
set  for  2  or  3  days.  This  is  done  to  precipitate  the 
albuminous  and  pectinaceous  materials  which  are  abun¬ 
dant  in  squill.  The  clear  liquid  is  decanted  and  the 
residue  washed  twice  with  a  mixture  of  4  volumes  of 


alcohol  and  1  volume  of  water  (about  300  cc.  each  for 
1000  Gm.  of  the  drug).  The  clear,  decanted,  alcoholic 
liquids  are  combined  and  the  alcohol  distilled  off  under 
pressure.  The  soft  extract  Avhich  remains  is  then  dis¬ 
solved  in  a  mixture  of  alcohol  and  water  and  filtered. 

As  percolation  processes  go,  this  is  perhaps  the  most 
tedious  of  all.  Squill  fluidextract  contains  potent  glyco¬ 
sides  which  are  responsible  for  its  activity .  It  is  used 
to  prepare  compound  squill  syrup  Avhich  is  a  component 
of  many  cough  mixtures. 

Stramonium  Fluidextract.— Stramonium  fluidextract  a 
member  of  the  belladonna  group  of  drugs,  is  prepared  by 
Process  A  and  assayed  titrametrically,  as  directed  foi 
belladonna  leaf  fluidextract,  for  total  alkaloids,  chief 
of  which  are  hyoscyamine,  atropine,  belladonnme,  and 
scopolamine.  The  fluidextract  contains  60  per  cent  by 
volume  of  alcohol  and  0.25  Gm.  of  the  alkaloids  in  100  cc. 
The  dose  is  VA  minims,  which  is  indicative  of  its  potency. 

Taraxacum  Fluidextract.— Taraxacum  fluidextract  is 
prepared  by  Process  B.  The  glycerin  used  in  Menstruum 
i  aids  in  the  extraction  of  taraxacin,  a  hitter  principle 
and  the  chief  constituent  of  the  drug. 
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Thyme  Fluidextract. — Tlivnie  lliiidextract  is  prepared 
l)y  Process  C.  This  process  is  used  to  avoid  any  use  of 
lieat  wliicli  would  dissipate  tiiyiuol  and  other  volatile 
constituents  extracted  with  the  liigh  alcoholic  inenstruiuu 
required. 

Triticum  Fluidextract. — The  constituents  of  couch- 
grass  are  soluble  in  hot  water  and  the  fluidextract  is 
pre])ared  l)y  Process  1).  Idie  aqueous  percolate  is  cou- 
ceuti’ated  to  80  per  cent  of  volume  and  then  made  up  to 
the  required  quantity  l)y  the  addition  of  alcohol  which 
acts  as  a  preservative. 

Uva  Ursi  Fluidextract. — Uva  ursi  fluidextract  is  ])re- 
pared  l)y  Process  A,  using  diluted  alcohol  as  the  men¬ 
struum.  The  freshly  pre])ared  fluidextract  soon  develo])s 
a  crystalline  precipitate  of  ellagic  acid.  In  this  instance 
the  ella  gic  acid  is  formed  by  enzyme  action  from  el- 
lagitannin.  The  reaction  is  slow  and  continues  for  a 
long  period  of  time.  The  ])recipitate  may  l)e  removed 
by  filtration  only  to  have  a  new  lot  of  crystals  form 
within  a  short  time. 


Uva  ursi  contains,  in  addition  to  ellagitannin,  resins 
<ind  gU cosides,  arbutin  beiiig  the  givcoside  to  whicOi 
the  therapeutic  value  of  the  drug  or  its  preparations  is 
attributed. 

Valerian  Fluidextract. — The  constituents  of  valerian 
are  chiefly  valeric  acid  and  volatile  oils.  These  are  ex¬ 
tracted  by  means  of  Proce.ss  A,  using  a  highly  hvdro- 
alcoholic  menstruum. 

Viburnum  Prunifolium  Fluidextract. — Tins  lliiidex 
truet  i.s  prepared  by  Proce.ss  A,  usins  a  menstnuiin  of'2 
volumes  of  alcobol  and  1  volume  of  water.  Vibui'tnim 
contains  valenc  acid,  tannin,  vibnrnin,  and  resinous 

7,lv’en'  '  . . 
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Wild  Cherry  Fluidextract. — Wild  clierry  fliiidextract 
is  i)re])ared  by  Process  B.  The  glycerin  which  is  added  to 
the  first  menstruum  is  used  to  increase  the  solubility 
of  the  tannin  and  to  ])revent  its  precipitating  out  of 
solution  later.  Other  constituents  of  the  drug  are  the 
enzyme  emulsin  and  the  glycoside  amygdalin,  which, 
when  the  drug  is  moistened,  react  to  form  hydrocyanic 
acid,  benzaldehyde,  and  glucose.  In  the  process  of  con¬ 
centrating  the  weaker  percolate  any  hydrocyanic  acid  and 
benzaldehyde  which  were  formed  would  be  driven  off 
because  of  their  highly  volatile  character. 

Zea  Fluidextract. — Zea  fluidextract  is  prepared  by 
Process  A,  using  diluted  alcohol  as  the  menstruum.  Corn 
silk  contains,  among  other  things,  resin,  and  fixed  and 
volatile  oils  in  rather  minute  amounts. 


Chapter  XII 

EXTRACTS 


Extracts  are  (lescril)e(l  as  concentrated  prei)arati()ns 
wliicli  are  in  seiniliqnid,  seniisolid,  or  solid  form.  'The 
seiniliqnid  or  semisolid  jirodncts  are  referred  to  as 
pihdar  extracts  which  means  tliat  tliey  are  capal)le  of 
being  sliaped  into  pills  and  holding  that  form  upon 
standing.  The  solid  extracts  may  he  in  the  form  of  line 
powders,  granular  powders,  or  lnm])s.  Several  of  the 
official  extracts  exist  in  both  the  ])ilnlar  and  powdered 
forms,  each  having  certain  ])harniacentical  advantages. 
The  pilnlar  extracts  are  acceptable  in  the  preparation  of 
j)ills,  ointments,  2)lasters,  and  sii])])ositories.  '^Idie  ])ow- 
dered  extracts  lend  themselves  to  dry  forms  of  medica¬ 


tion  snch  as  cai)snles  and  ])owders,  either  in  bnlk  or  in 
l)owder  ]iapers. 

1  ovdeied,  2)ilnlar,  or  other  form  of  extracts  j)rej)ared 
from  the  same  drug  are  re(inired  to  conform  to  like  assay 
standaids,  if  ca])al)le  of  being  assayed.  In  the  case  of  the 


extracts  ot  belladonna,  hyoscyamus,  and  stramonium,  the 
menstrimms  foi-  the  ])owdered  extracts  is  alcohol;  that 
tor  the  pilnlar  extracts  is  a  mixture  of  alcohol,  3  volumes, 
and  water,  1  volume.  It  may  l)e  assumed  that  alcohol  is 
a  more  selective  menstrimm  than  anv  dilution  of  it  • 
therefore,  the  powdered  extracts  are  more  free  fimin 
inert  matter,  esi)ecially  moisture,  than  the  pilnlar  ex- 

liluents.  At  tlie  dispeiisiiiK  c(nuitei'  powdered  extracts 
are  advantaKeous  in  that  tliey  can  lie  more  easily  and 
accnrafely  weiKlK.,1  than  .soft  extracts,  iloreove'r  tl.e 
lelatnely  larger  amounts  of  dry  diluents  permitted  in 
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the  ])ow(lere{l  extracts  makes  for  a  greater  uniformity, 
and  less  of  change  in  consistency,  witli  age. 

The  soft  extracts  may  he  of  a  pilnlar  consistency  when 
freshly  made,  but  they  respond  in  various  ways  to  the 
changes  of  the  seasons  and  conditions  of  storage  even 
though  packaged  in  reasonably  tight  containers.  Some 
extracts  tend  to  dry  out  and  to  become  tough  and  hard. 
Others  may  soften  in  summer,  and  the  extracts  of  malt 
and  glvcvrrhiza  have  been  known  to  ferment  in  hot 
weather.  While  some  extracts  may  l)e  brought  back  to 
their  original  consistency  by  being  warmed  and  mixed 
with  the  proper  amount  of  the  original  menstruum,  many 
a  small  package  of  an  old  pilnlar  extract  has  l)een 
discarded  because  it  became  too  hard  and  tough  to  man¬ 
age.  However,  if  stored  in  jjlaces  where  the  temperature 
and  humidity  are  controlled,  they  should  keep  well. 


The  Preparation  of  Extracts 

The  Pharmacopoeia  and  the  National  Formulary  both 
contain  general  information  about  extracts  under  general 
tests,  processes,  and  apparatus,  but  they  do  not  give  the 
o-eneral  processes  for  making  them  as  they  do  for  Huid- 
Ltracts  and  tinctures.  Each  extract  monograph  con¬ 
tains  the  details  for  the  manufacture  of  the  product, 
except  in  the  few  cases,  as  will  be  indicated  later,  where 

no  procedure  is  given. 

Of  the  official  extracts,  14  are  prepared  by  percolation, 
although  1,  opium  extract,  may  lie  made  by  either  t  le 
maceration  or  percolation  process;  2,  cascara  sag™'  « 
and  pure  glvcvrrhiza  extracts,  are  jiercolated  with  h 
in-  later;  and  3  others,  digitalis,  ergot,  and  mix  vomica, 
require  defatting  before  being  percolated 
manner.  Extract  of  ergot  is  prepared  by  1  rocess  C.  a. 
described  under  fluidextracts. 

Rice  polishings  extract  is  prepared  by  ij-e^ 
process.  Ox  bile  extract  is  prepared  by  a  soliition-iue 
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c'ij)itation  method  ap2)lical)le  to  that  2^i‘oduct  alone,  while 
malt  extract  is  prepared  by  infusion  and  beef  extract 
by  cooking.  Conii)ound  colocynth  extract  constitutes 
a  simple  j)owder  mixture  and  is,  therefore,  not  an  extract 
in  the  strict  sense  of  the  word.  No  official  2)rocesses  are 
given  for  tlie  prejjaration  of  the  extracts  of  glycyrrhiza 
and  liver. 

With  one  exception,  that  of  com2)ound  colocynth  ex¬ 
tract,  the  entire  percolates,  or  maceration  liquids,  are 
concentrated  ))y  distillation  or  evaj^oration,  or  both. 
Where  possible,  these  2)rocesses  should  be  carried  out 
with  reduced  pressure  in  order  to  sj^eed  up  the  concen¬ 
tration  of  the  liquid  extracts  and  to  minimize  the  amount 
of  heat  needed  for  reducing  the  extracts  to  the  consis¬ 
tence  desired.  AVhile  the  j^ercolates  of  opium  and  glycyr¬ 
rhiza  are  not  injured  by  boiling,  most  of  them  should  be 
concentrated  at  temperatures  not  exceeding  60°  for 
the  reason  that  heat,  even  at  low  tem2:)eratures,  effects 
many  changes  in  the  active  or  desirable  constituents 
of  plant  extracts. 

In  those  cases  where  defatting  is  necessary,  the  drug 
is  percolated  with  petroleum  benziu,  which  removes  the 
fats  and  oils.  I  he  drug  is  then  removed  from  the  per¬ 
colator  and  air-dried  to  get  rid  of  the  benzin  odor  befoi’e 
being  percolated  in  the  usual  manner. 


Tlie  Pliarmacojmeia  and  the  National  Formulary  i-ec- 
ommend  two  methods  for  defatting  extracts  (not  the 
crude  drugs).  By  Method  I  the  powdered  extract  is 
nuxed  and  soaked  with  benzin.  This  dissolves  out  most 

Ar  removed  l)y  decanting  the  benzin.  In 

Me  hod  II  tlie  fat  is  removed  liy  mixing  acidulated  water 
1  the  sott  extract.  The  mixture  is  alloAved  to  stand 
and,  on  cooling,  the  oil  and  fat  rise  to  the  top  Avliere  thev 
call  le  easily  removed.  Since  none  of  the  official  ex 
tracts  are  defatted  by  these  methods,  the  processes  are 
not  descnbed  ,n  detail.  TI,e  addition  of  L  aeid  s.ieb 


234 


OFFICIAL  PIIEPARATIONS  OF  PHARMACY 


and  finely  powdered  Jiiarc.  Liquid  glucose  is  the  diluent 
most  commonly  used  in  pilular  extracts,  but  the  use  oi’ 
malt  extract  is  permitted  in  certain  instances.  Malt 
extract  may  contain  10  per  cent  by  weight  of  glycerin 
as  a  preservative. 


Standardization  and  Preservation  of  Extracts 


Extracts  are  a  reliable  class  of  medicinals  because, 
where  possible,  they  are  made  to  conform  to  assay  stand¬ 
ards  of  one  kind  or  another.  The  standardization  pro¬ 
cedures  commonly  used  seek  to  establish  the  following: 
(1)  percentage  content  of  alkaloid,  (2)  physiological 
effect,  (3)  enzyme  activity,  or  (4)  relation  in  grams  of 
the  extract  to  the  weight  of  the  drug  used.  Following  is 
a  tabulation  of  the  extracts  leased  on  the  methods  by 
which  they  are  standardized : 


(1) 


(2) 

(3) 

(L 


Percentage  content  of  alkaloid :  ,  ,  •  i 

Belladonna — Powdered  and  pilular,  1.25  per  cent  total  alkaloids 
Hydrastis— 10  per  cent  ether-soluble  alkaloids  „  ,  • , 

llyoscyaiuus — Powdered  and  pilular,  0.155  per  cent  total  alkalou  s 
Nux  Vomica— 7.4  per  cent  strychnine 

Opium— 20  per  cent  anliydrous  morphine  „  ,  •  i 

Stramonium— Powdered  and  pilular,  1  per  cent  total  alkaloids 

Physiological  effect  -r  r,  -n  t  -i.  i- 

Digitalis— 0.1  Gm.  equivalent  to  3  U.  S.  P.  digitnlis  units 

I^iver — Antianemia  potency  expressed  in  U.  S.  1 .  units 

Rice  Polishings — Vitamin  B,  potency 

^Malt— Cap'able  of  converting  5  times  its  weight  of  starch  to  water- 

soluble  sugars  .  ,  .  1 

Relation  in  grams  of  extract  to  weight  of  drug  used 


Cascara  sagrada 
Colocyntli 
Ergot 
Gentian 
Leptandra 
Oxgall 
. Rhubarb 


1  to  3 
1  to  4 
1  to  4 
1  to  2 
1  to  4 
1  to  8 
1  to  2 


No  assay  standard  is  indicated  for  pure  gl\c>nliiza 
extract.  Glycyrrhiza  extract  sliould 
starcli  bv  microscopic  means  and  not  more  y an  -.)  pe 
cent  of  it  should  be  water  insoluble.  Ueef  extract  is 
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assayed  for  nitrogen  and  aniinonia,  but  there  is  no  assay 
for  compound  colocynth  extract. 

Tlie  extracts  should  be  packaged  in  tiglit  containers 
and  stored  in  a  moderately  cool  place,  protected  from  the 
light. 

Extracts  Official  in  the  United  States  Pharmacopoeia  XIII 


English  Title 
Latin  Title 
(Synonym) 

Belladonna  Extract 

Extractum  Belladonnae 

(Extractum  Belladonnae 
Foliorum;  Extractum 
Belladonnae  P.I.) 


Definition 

or 

Description 

An  extract  in  powdered  form  or  of  a 
pilular  consistence  containing  in 
each  100  Gm.  about  1.25  Gm.  of 
belladonna  leaf  alkaloids 


Cascara  Sagrada  Extract 

Extractum  Cascarae  Ea(jradae 
(Powdered  Cascara  Sagrada 
Extract ;  Ehamnus 

Purshiana  Extract) 

A  powdered  extract  1  Gm,  of  which 
represents  3  Gm.  of  cascara  sagrada 

Glycyrrhiza  Extract 

Extractum  Glycyrrhizae 
(Licorice  Boot  Extract; 
Licorice) 

An  extract  which  may  be  in  the  form 
of  a  brown  powder  or  in  black  rolls 
or  masses;  it  has  a  sweet  taste 
characteristic  of  licorice 

Pure  Glycyrrhiza  Extract 

Extractiom  Glycyrrhizae  Purum 
(Pure  Licorice  Boot  Extract) 

A  blaek,  pilular  mass  having  a  sweet 
taste  characteristic  of  licorice 

Liver  Extract 

Extractum  IJepatis 
(Dry  Liver  Extract) 

A  brownish,  hygroscopic  powder  con¬ 
taining  that  soluble,  thermostable 
fraction  of  mammalian  livers, 
which,  When  given  to  persons  af¬ 
flicted  with  pernicious  anemia, 
causes  an  increase  in  the  number  of 
red  blood  corpuscles 

Ox  Bile  Extract 

Extractuyn  Fellis  Boris 

(Powdered  Oxgall  Extract) 

A  powder  varying  in  color  from  a 
greenish-yellow  to  brown  having  a 
bitter  taste  J’ 

Hice  Polishings  Extract 

Extractum  Perpolitionum  Oryzae 
(Tikitiki  Extract;  Bice  Bran 
Extract ;  Extracto  de 
Salvado) 

A  dark  brown  viscous  liquid  eacm  cc. 
ot  which  contains  about  20  U.  S.  p! 
units  of  vitamin  B„  having  a  burnt 
sugar  odor  and  a  jsweet  taste 

Stramonium  Extract 

Ext} actum  Strojuonii 

-Vn  extract  in  powdered  form  or  of 
a  pilular  consistence  containing  in 
each  100  Gm.  about  1  Gm^  of 
stramonium  alkaloids 
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Extracts  Offk’ial  in  the  National  Formulary  VIII 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Beef  Extract  A  yellowish-brown  to  dark  brown 


Extractum  Ccirnis 

pasty  mass  having  an  odor  and 
taste  characteristic  of  beef  extracts 

Colocynth  Extract 

Extractum  Colocynthidis 
(Bitter  Apple  Extract) 

A  powdered  extract,  1  Gm.  of  which 
repiesents  4  Gm.  of  colocynth 

Compound  Colocynth  Extract 

Extractum  Colocynthidis  Com- 
positum 

A  powder  comj)osed  of  a  mixture  of 
colocynth  extract,  ipomea  resin, 
aloe,  ami  cardamom  seed 

Digitalis  Extract 

Extractum  Digitalis 

A  powdered  extract,  1  Gm.  of  which 
represents  3  Gm.  of  powdered 
U.  S.  P.  digitalis,  or  0.1  Gm.  of  it  is 
equivalent  to  3  U.  S.  P.  digitalis 
units 

Ergot  Extract 

Extractum  Ergotae 

An  extract  of  |)ilular  consistence,  1 
Gm.  of  which  re()resents  4  Gra.  of 
ergot 

Gentian  Extract 

Extractum  Gentianae 

An  extract  of  pilular  consistence,  or 
in  the  form  of  a  powder,  1  Gm.  of 
which  represents  2  Gm.  of  gentian 

Hydrastis  Extract 

Extractum  Hydrastis 

(Goldenseal  Extract;  Pow¬ 
dered  Hydrastis  Ex¬ 
tract) 

An  extract  in  fine  powder,  100  Gm. 
of  which  should  contain  about  10 
Gm.  of  the  ether-soluble  alkaloids 
of  hydrastis 

llyoscyamus  Extract  * 

Extractum  Jlyoscyami 

(Henbane  Extract;  Extrac¬ 
tum  Hyoscyami  P.I.) 

An  extract  in  the  form  of  a  pilular 
mass  or  a  fine  powder,  100  Gni.  of 
which  should  yield  about  0.155  Gm. 
of  hyoscyamus  alkaloids 

Leptandra  Extract 

Extractum  Leptandrae 

(Culversroot  Extract;  Pow¬ 
dered  Leptandra  Ex¬ 
tract  ) 

A  finely  powdered  extract,  1  Gm.  of 
which  represents  4  Gm.  of  leptandra 

Malt  Extract 

Extractum  Haiti 

Malt  extract  is  a  thick  liquid,  light 
brown  in  color,  having  a  sweet  taste 
and  an  odor  characteristic  of  malt 

N>ix  Vomica  Extract 

A  powdered  jiroduct  which  contains 
7.4  Gill,  of  Str\Cll" 

Exiractum  Nucis  Vomica^ 

(Powdered  Nux  Vomica  Ex¬ 
tract  ;  Extractum 

Strvchni  P.  I.) 
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Extracts  Official  in  the  National  Formulary  VIII — Cont’d 


English  Title 
Latin  Title 
( Synonym  ) 


Opium  Extract 
Extractum  Opii 

(Powdered  Opium  Extract; 
Extractum  opii  aquo- 
sum  P.  I.) 


Definition 

or 

Description 

A  powdered  extract,  1  Gm.  of  which 
represents  2  Gm.  of  opium,  and  100 
Gm.  of  it  should  yield  about  20  Gm. 
of  anhydrous  morphine 


Rhubarb  Extract 
Extractum  Ehei 

(Powdered  Rhubarb  Extract) 


A  powdered  extract,  1  Gm.  of  which 
represents  2  Gm.  of  rhubarb 


Comments  Concerning  Extracts  Official  in  the 
United  States  Pharmacopoeia  XIII 

Belladonna  Extract. — llelladonna  extract  is  official  in 
liotli  tlie  ])i hilar  and  jiowdered  forms  each  containing 
about  1.2o  Gm.  of  the  alkaloids  of  belladonna  leaf  in  100 
Gm.  of  the  extract.  The  ])iliilar  extract  is  prepared  by 
the  percolation  inocess,  using  a  menstrnnm  composed 
of  a  mixture  ot  3  volumes  ot  alcohol  and  1  volume  of 


water,  while  the  menstrnnm  for  the  preparation  of  the 
2)ov  del ed  extract  is  alcohol.  The  alcohol  makes  drying 
the  powdered  extract  to  com])leteness  more  easily  pos- 
sil)le.  In  each  instance  the  iiercolate  is  evaporated  at 
reduced  jiiessnre  at  a  tenpieratnre  not  exceeding  00° 
and  adjusted,  after  assay,  to  the  required  alkaloidal 
content  by  the  addition  of  the  projier  diluent.  If  the 
powdered  extract  contains  too  inncli  fattv  or  oilv  matter 
it  may  he  defatted  by  any  suitable  method.  *A  small 
amount  of  these  inactive  snlistances  would  not  he  ohiec- 
tionahle  in  the  ])dnlar  extract.  Ilotli  extracts  are  assaved 
chemically  for  their  alkaloidal  content. 

Eiqui.l  s-lueose  is  tlio  diluent  permitted  for  tlie  |)ilular 

7m-ne  ’  '  tI  '  '’-T  f ‘''«;liluent  for  tl.e  powdered 
,•  ‘  „■  ...  I'll'ilni  e.xtruet  finds  use  in  the  prepara 

tion  of  pdls,  plasters,  an,l  ointments,  and  the  powdered 
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form  lends  itself  to  the  making  of  powder  mixtures, 
capsules,  and  tablets.  The  extracts  of  belladonna  and 
stramoninm  are  nsed  as  correctives  in  laxative  pill 
formulas  to  ease  the  griping  effect  of  certain  of  the 
irritant  cathartics. 

The  extract  of  belladonna  is  about  4  times  stronger 
than  the  drug,  and  the  dose  of  1/4  grain  is  indicative  of 
great  potency.  Atropine  is  the  chief  active  alkaloid. 

Cascara  Sagrada  Extract. — Hot  water  is  the  men- 
strniim  nsed  to  extract  cascara.  In  the  official  process 


900  Gm.  of  the  drug  are  mixed  with  4000  cc.  of  boiling- 
water  and  allowed  to  macerate  for  3  hours.  The  mixture 
is  then  transferred  to  a  percolator,  allowed  to  drain,  and 
percolated  with  boiling  water  until  the  total  percolate 
amounts  to  about  5000  cc.  This  procedure  in  reality 
constitutes  a  combination  of  maceration  and  percolation 
and  not  just  simple  percolation. 

The  percolate  is  evaporated  to  dryness  and  enough 
starch  added  to  make  the  product  weigh  300  Gm.  This 
makes  1  Gm.  of  the  extract  represent  3  Gm.  of  the  crude 

dru^’. 

In  tlie  concentration  of  tlie  percolate,  the  bulk  of  the 
water  may  be  removed  l)y  l)oiling,  but  as  tlie  concentrate 
tliickens,  care  must  be  taken  not  to  carbonize  it  by  the 
beat  of  an  open  flame;  therefore,  the  drying  of  it  is  com¬ 
pleted  by  means  of  a  water  bath. 

The  extract  is  a  convenient  form  for  the  administration 
of  cascara  in  pills,  capsules,  or  powder  inixtiires, 

Glycyrrhiza  Extract.— No  official  procedure  is  gnen 
for  this  extract,  but  it  is  prepared  coniinereially  in  a 
manner  described  for  pure  glycyrrhiza  extract  (q.i.  • 
It  comes  in  big  masses,  cakes,  or  sticks  ' 

dried,  is  brittle  and  hard  and  may  be  reduced  to  a  pov  den 
Licorice  lias  limited  use  in  pharmacy,  but  it  is  iisei 
extensively  in  the  confectionery  and  tobacco  indiistiies. 
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It  was,  at  one  time,  rather  common  to  find  the  extract 
adulterated  with  starch  and,  for  this  reason,  the  present 
monograph  suggests  a  test  for  foreign  starch  which  states 
that  not  more  than  25  per  cent  of  the  extract  is  insoluble 
in  cold  water. 

Pure  Glycyrrhiza  Extract. — This  extract  is  obtained 
officially  by  ])ercolating  1000  Gm.  of  glycyrrhiza,  in  gran¬ 
ular  i^owder,  with  hot  water.  The  percolate  is  made  dis¬ 
tinctly  ammoniacal  by  the  addition  of  ammonia  water, 
concentrated  l^y  boiling  to  a])out  1500  cc.,  and  filtered. 
The  filtrate  is  then  carefully  evaporated  to  a  pilular  con¬ 
sistency.  This  constitutes  pure  extract  of  licorice,  which 
should  be  com])letely  soluble  in  water. 

The  addition  of  the  ammonia  water  changes  the  glycyr- 
rhizin  to  the  more  soluble  ammoniated  form.  The  boil¬ 
ing  of  the  percolate  causes  a  coagulation  of  the  albu¬ 
minous  matter  which  is  removed  by  filtration.  The  pure 
extract  is  used  to  mask  the  taste  of  certain  bitter  drugs, 
such  as  cascara  fiuidextract  in  aromatic  cascara  sagrada 
fluidextract,  and  in  pill  and  troche  masses  as  an  excipient 
and  flavoring  agent. 

The  pure  extract  of  licorice  is  described  as  a  pilular 
mass,  and  the  Pharmacopoeia  directs  that  it  l)e  stored 
in  well-closed  containers.  This  is  to  keep  it  from  drying 
out  and  getting  hard.  However,  the  drier  it  is  the  more 
stable  it  becomes,  for  the  soft  extract  not  infrequently 
ferments  during  the  hot  moist  months  of  the  summer 

For  this  reason,  it  offers  a  prolilem  of  spoilage  and  stor¬ 
age. 


Liver  Extract.-No  official  procedure  is  given  for  mak¬ 
ing  this  extract;  it  is  prepared  liy  manufacturers  whose 
processes  ^Tlr^^  The  dosage  must  be  printed  on  the 
abel,  vhich  should  state  the  ]iotency  assigned  to  each 

Bill’d  ■  *^"*‘■'“'‘■'"'‘1  P'-t'l'ai-ations  Ailvisory 

Tails  concerning  the  requirements  of  this 
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])oar(l  are  to  lie  found  on  page  617  of  tlie  United  States 
Pharmacopoeia  XITT. 

Tlie  extract  is  a  dry  jiowder,  whicli  should  he  kept  in 
hermetically  sealed  containers  and  stored  at  low  tempera¬ 
tures.  The  daily  dose  is  one  U.  S.  P.  unit.  It  re])resents 
the  water-soluble,  anti-anemia  fractions  of  fresh  mam¬ 
malian  livers  from  which  the  proteins  are  removed  by 
coagulation  and  filtration.  The  clear  liquid  is  subse¬ 
quently  concentrated  at  a  low  temperature,  and  the 
hematopoietic  factor  is  iirecipitated  out  by  the  addition 
of  alcohol,  dried,  and  powdered.  Since  there  are  no  suit¬ 
able  assays  for  the  extract,  its  potency  is  determined  by 
clinical  observation.  Other  U.  S.  P.  olHcial  liver  prep¬ 
arations  are  liver  injection,  liver  solution,  and  liver  Avith 


stomach. 

Ox  Bile  Extract.— This  extract  is  prepared  by  concen¬ 
trating  the  fresh  ox  bile  to  about  14  of  its  original  volume, 
adding  the  concentrate  to  21/0  times  its  volume  of  alcohol, 
and  allowing  to  stand  for  about  24  hours  with  occasional 
stirring.  The  alcohol  coagulates  the  albnminons  and  pro¬ 
teinaceous  material  Avhich  settles  upon  standing.  The 
clear,  alcoholic  liquid  is  removed  by  decantation,  t  ie 
residue  is  mixed  with  a  fresh  amount  of  alcohol  and  fil¬ 
tered,  and  the  filter  is  washed  with  further  portions  ot 
alcohol  The  combined  alcoholic  solutions  are  then  evap- 
orated  to  drvness  at  about  80°,  pow.lered,  and  nuxed  ^vltb 
enoun-b  .tried  stareb  to  make  it  up  to  tlie  re.iiured  amount. 

lUvdered  oxgall  extract  contains  sodium  salts  ot  t  be 
liile  acids  equivalent  to  4.5  per  cent  of  cbohe  acu  .  . 

:,ominent  constituents  of  ox  bile  --  K'>eocbohc  a 
t-uirocbolic  acids  and  tlieir  sodium  salts,  llm  extia. 
is  -dven  for  its  mild  laxative  effect  and  is  use  u  in  jiio- 

;n,rting  tlie  intestinal  absorption  .if  “ 

vitamins.  Bile  extract  is  commonly  used  in  tb.  foil 

coated  tablets  or  capsules. 
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Rice  Polishing’s  Extract. — Tliis  extract  is  described  as 
a  soluble  viscous  li([uid  obtained  troiii  rice  i^olisliiiig’s  by 
niaceration  for  48  hours.  The  su])ernatant  licjiiid  is  re¬ 
moved  by  decantation  and  the  residue  expressed.  Tlie 
liquids  are  then  filtered  and  concenti’ated  by  means  of  a 
vacuum  concentrator  at  about  ()()°.  The  residue  is  mixed 
with  alcohol  and  allowed  to  stand  overnight.  The  alco¬ 
holic  li(juid  is  filtered  and  concentrated  to  an  extract 
in  the  manner  indicated  jn'eviously.  The  extract  is  then 
heated,  ])ut  into  suitable  containers,  sealed,  and  heated 
for  30  minutes  at  05°.  This  ])artially  pasteurizes  the 
extract  which  readily  ferments  and  develops  mold  growth 
if  it  is  not  carefully  processed  and  protected. 

This  product  is  a  Phili])])ine  ])re])aration  wdiere  it  is 
used  widely  in  the  treatment  of  beriberi  and  other  de¬ 
ficiency  diseases.  Tt  is  assayed  for  its  vitamin  lb  con¬ 
tent  and  is  known  in  the  Orient  as  tikitiki  extract. 

Stramonium  Extract. — Stramonium  extract  is  prepared 
both  in  the  powdered  and  pilular  forms.  The  procedures 
for  prei)aring  and  assaying  the  stramonium  extracts  are 
the  same  as  those  described  for  the  l)elladonna  exti'acts 
and  need  not  ])e  repeated  here.  Stramonium  contains  a 
les.^er  amount  of  the  alkaloids  than  belladonna,  and  the 
dose  of  the  extract  is  corres])ondingly  larger.  One  gram 
of  each  ot  the  extracts  of  .stramonium  represents  4  Gm. 

of  the  drug,  and  they  are  used  in  all  respects  like  the 
belladonna  extracts. 

Comments  Concerning  Extracts  Official  in  the 
National  Formulary  VIII 

Beef  Extract— ]>,eef  extract  is  prepared  by  cooking 
ground  or  c  ,op|,ed  lean  I.eef  in  water,  preferably  in  a 
pressure  cooker,  and  evaj, orating  tlie  l.rotb  to  a'tliick 
pasty  mass.  I'lie  paste  is  readily  soluble  in  hot  water  and’ 
foi'ms  a  brotb  with  an  acceptable  odor  and  taste  wbiel 
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is  given  to  convalescents  to  stimulate  the  appetite.  It 
also  makes  a  pleasant  beverage  for  others  who  like  its 
flavor.  However,  it  has  very  little  nutritional  value  be¬ 
cause  most  of  the  fat  is  removed  from  the  beef  used  to 
prepare  it,  and  the  protein  is  coagulated  in  the  cooking 
process.  The  extract  is,  therefore,  composed  essentially 
of  the  coloring  and  flavoring  constituents  of  beef. 

The  monograph  gives  a  niimher  of  tests  whereby  the 
genuineness  of  a  beef  extract  may  be  known,  such  as  the 
tests  for  solubility,  nitrate,  total  solids,  chlorides,  and 
nitrogen.  Assav  procedures  for  the  determination  of 
nitrogen  as  ammonia  and  nitrogen  in  other  forms  are 


given  in  detail. 

Colocynth  Extract. — The  activity  of  colocynth  is  at¬ 
tributed  chiefly  to  its  resin  content.  A  highly  alcoholic 
menstruum  is,  therefore,  needed  to  extract  the  diiig.  The 
extract  obtained,  upon  being  dried  and  reduced  to  a 
fine  powder,  is  mixed  with  dry  starch,  if  necessai\,  so 
that  1  Gm.  of  the  extract  will  represent  4  Gm.  of  colo¬ 
cynth.  Being  a  dried  pulp,  colocynth  often  yields  very 
high  amounts  of  extract.  The  drug  should  yield,  with 
petroleum  benzin,  not  more  than  2  per  cent  of  anhydrous 
extractive,  mostly  fixed  oil  from  the  seeds.  This  in¬ 
directly  limits  the  seeds  to  about  5  per  cent  of  the  total 
pulp  which,  if  present  in  greater  amounts,  would  aftect 
the  qiialitv  of  the  extract.  The  extract  is  a  hydrogogue 
cathartic  and  often  a])pears  as  an  ingredient  in  tormulas 


for  compound  cathartic  pills. 

Compound  Colocynth  Extract.— This  preparation  is  a 
powdered  cathartic  mixture  containing  16  per  cent  3y 
of  colocynth  extract,  14  per  cent  of  ipo.nea  resm, 
(15  lir  cent  of  aloe,  an<l  5  per  cent  of  cardanio.n  seed 
Thi  dose  is  8  times  that  of  the  hitter  apple  extract,  but 
ule  S-ee  of  laxative  action  is  dependent  upon  the 

amount  taken. 
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Tills  is  one  of  the  few  official  powdered  formulas  winch 

is  used  for  cathartic  purposes. 

Digitalis  Extract.— In  preparing  this  extract  the  pow¬ 
dered  digitalis  is  first  defatted  by  percolation  with  petro¬ 
leum  benzin,  air-dried,  and  then  percolated  to  exhaustion 
with  alcohol.  The  percolate  is  evaporated  to  a  dry  resi¬ 
due  at  about  (i0°,  powdered,  and  assayed.  It  is  finally 
adjusted  by  mixing  it  with  dry  starch,  or  other  suitable 
diluent,  so'that  0.1  Gni.  of  the  extract  is  equivalent  to  3 
U.  S.  P.  digitalis  units. 

Ergot  Extract. — Ergot  extract  is  prepared  from  dry, 
defatted  ergot  by  Process  C,  using  a  menstruum  com¬ 
posed  of  98  volumes  of  diluted  alcohol  and  2  volumes  of 
hydrochloric  acid.  The  percolate  is  concentrated  to  a 
piliilar  consistence  at  a  temjieratiire  of  about  60°,  pref¬ 
erably  at  a  reduced  pressure  in  acid-resistant  equipment. 
The  extract  is  thoroughly  mixed  with  enough  diluent  so 
that  1  Gm.  of  the  finished  product  is  equivalent  to  4  Gm. 
of  ergot. 

The  use  of  Process  C  for  the  preparation  of  extracts  is 
unusual,  but  it  allows  for  a  minimum  of  percolate  to  be 
subjected  to  the  effects  of  heat,  and  the  active  constit¬ 
uents  of  ergot  are  sensitive  to  iirolonged  heating.  The 
hydrochloric  acid  is  used  for  the  purpose  of  increasing 
the  solubility  of  the  ergot  alkaloids.  Glucose  or  glycerin 
have  been  used  as  diluents  for  the  pilular  extract,  al¬ 
though  neither  is  mentioned  in  the  present  monograph. 

Gentian  Extract. — Gentian  extract  is  permitted  in  both 
the  pilular  and  powdered  forms.  The  drug  is  extracted 
by  percolation,  using  water  as  the  menstruum.  The  per¬ 
colate  is  concentrated  at  100°  until  it  weighs  about  twice 
as  much  as  the  drug  taken  and  is  strained.  It  is  then 
evaporated  to  a  pilular  consistence  and  mixed  thoroughly 
with  enough  liquid  glucose  to  make  the  extract  weigh 
one-half  the  weight  of  gentian  used. 
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To  obtain  tlie  powdered  extract,  the  percolate  is  con¬ 
centrated  to  a  syiTpiy  mass  and  mixed  with  about  one- 
foiirtli  of  its  weight  of  starch,  evaporated  to  dryness, 
powdered,  and,  if  necessary,  mixed  with  enough  dry 
starcli  to  make  the  hnished  extract  weigh  one-half  the 
weiglit  of  gentian  taken. 

Hydrastis  Extract. — The  drug  is  extracted  by  means 
of  percolation,  using  alcohol  as  the  menstrniim.  The  x)cr- 
colate  is  evaiiorated  to  a  soft  extract  at  a  temiieratiire 
of  about  70°  and  added  to  about  one-lifth  of  its  weight 
of  a  mixture  of  1  ])art  of  magnesium  oxide  and  3  x^arts 
of  dry  starch  and  mixed  thoroughly.  The  mixture  is 
evaporated  to  dryness  at  about  70°,  reduced  to  a  x^owder, 
and  assayed.  If  necessary,  the  extract  is  finally  mixed 
with  enough  diluent  so  that  each  100  (iiu.  of  the  finished 
X)roduct  contains  10  dm.  of  the  ether-soluble  alkaloids  of 


hydrastis. 

Hydrastis  extract  has  a  high  alkaloid  content  composed 
chiefly  of  hydrastine  and  berberine.  However,  hydrastis 
and  its  iireparations  are  regarded  now  as  having  no  x)ar- 
ticular  theraiieutic  value. 

Hyoscyamus  Extract.— 1  lyoscyamus  extract  is  recog¬ 
nized  in  l)oth  the  x)ibilar  and  x)owdered  forms.  Each  ex¬ 
tract  is  assayed  for  the  alkaloids  of  hyoscyamus  calcu¬ 
lated  as  hvoscvamine  and  are  lower  in  the  per  cent  ot 
alkaloid  tllan  the  extracts  of  the  other  mydriatic  drugs, 
so  the  dose  is  corresx)ondingly  largei. 

The  procedures  for  preparing  the  hyoscyamus  extracts 
are  the  same  as  those  described  for  the  preparation  of  the 
lielladonna  extracts  and  need  not  be  repeated  here. 

Leptandra  Extract.— Eeptandra  extract  has  time, 
the  potenev  of  leptandra.  It  is  x)vepared  by  x)ercola  in 

;|::!lnig  t;.  exluuistion  with  a  -enstruiiin  coiiipo^d^t 

3  volumes  of  alcohol  and  1  volume  of  watei.  the  pe 
colate  is  evaiKU-ated  to  dryness  at  a  temperature  ot  about 
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70°,  2)ow(lere(l,  and  mixed  with  eiioiigh  dry  starch  to 
make  the  extract  weigh  oiie-foiirth  the  weight  of  the 
lejitandra  used. 

The  extract  is  a  catliartic  preparation  whose  action  is 
dependent  primarily  upon  its  resin  content.  Otlier  con¬ 
stituents  are  a  l)itter  23rinci2)le  and  tannin. 

Malt  Extract.— Malt  extract  is  prepared  l)y  infusing 
malt  in  water  at  60°,  ex2)ressing  the  liquid,  and  concen¬ 
trating  it  to  a  thick  extract  at  the  same  temperature, 
l^referahly  under  reduced  i)ressure.  The  tenqierature 
'should  not  exceed  60°  l)ecause  the  active,  starch-diges¬ 
tive  enzyme,  diastase,  is  inactivated  at  higher  tenqiera- 
tures.  In  addition  to  amylolytic  enzymes,  malt  extract 
contains  dextrin,  maltose,  and  some  glucose.  It  is  ca¬ 
pable  of  converting  not  less  than  5  times  its  weight  of 
starch  into  water-soluhle  sugars. 

This  extract  is  a  good  food  which  is  easilv  assimilated 
and  used  to  su])i)lement  the  diets  of  i)ersons  who  do  not 
eat  well.  A  mixture  of  malt  and  cod  liver  oil  has  long 
been  i:)oi)ular  as  a  therajieutic  food  for  those  suffering 
from  malnutrition  associated  with  tuberculosis  and  simi¬ 
lar  diseases. 

Nux  Vomica  Extract. — This  is  a  2)otent  product  which 
contains  about  6  times  the  amount  of  strychnine  that  is 
to  be  found  in  the  crude  drug.  The  fat  of  nux  vomica 
is  removed  by  i)ercolation  with  petroleum  benzin  after 
which  the  dry,  defatted  drug  is  extracted  bv  Process  B 
as  described  under  the  fluidextracts.  Acetic  acid  is 
added  to  iMenstruum  T  to  increase  the  solul)ility  of  the 
alkaloids.  The  ])ercolate  is  concentrated  to  about  200 
cc.  at  about  100°.  This  concentrate  is  then  evaporated 
to  dryness  at  60°,  2)owdered,  assayed,  and  adjusted  to  the 
required  strychnine  strength  l)y  the  addition  of  drv 
starch. 
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Opium  Extract. — Opium  extract  is  prepared  by  per¬ 
colating  or  macerating  tlie  opium,  which  lias  been  prop¬ 
erly  reduced,  with  hot  water.  The  acpieous  extract  is 
evaporated  to  dryness  at  about  100°,  reduced  to  a  powder, 
assayed,  and  then  thoroughly  mixed,  if  necessary,  with 
enough  dry  starch  to  make  the  extract  contain  20  per 
cent  of  anhydrous  morphine.  The  opium  alkaloids  are 
unusual  in  that  they  are  soluble  in  water  and  withstand 
being  concentrated  at  100°  'without  deterioration.  AVater 
is  the  solvent  for  the  desirable  principle  and,  at  the  same 
time,  it  leaves  behind  some  of  the  undesirable,  nauseating 
constituents. 

Rhubarb  Extract.— This  extract  is  prepared  so  that 
each  gram  of  it  represents  2  Gm.  of  the  rhubarb.  The 
drug  is  percolated  with  a  menstruum  comprised  of  4 
volumes  of  alcohol  and  1  volume  of  water  following  a 
maceration  period  of  48  hours.  The  percolate  is  diied 
at  about  70°,  powdered,  and  mixed  with  enough  dried 
starch  to  make  the  product  weigh  one-half  that  of  the 
rhubarb  used.  After  thorough  mixing  the  extract  is  put 

through  a  fine  sieve. 


Chapter  XIII 

RESINS.  OLEORESINS,  OLEO-GUM-RESINS. 

AND  BALSAMS 


RESINS 


Resins  are  solid,  insoluble,  natural  plant  products. 
They  occur  in  plants  as  resins  alone,  in  combination  with 
fixed  and  volatile  oils  as  oleoresins,  or  with  gums  and 
oils  as  oleo-gum-resins.  If  tliey  contain  odorous  prin¬ 
ciples  such  as  cinnamic  acid  and  related  products,  they 
are  termed  balsams. 

Inasmuch  as  resins  are  secretory  plant  products  and 
rather  widely  diffused  in  the  plant  kingdom,  one  may 
assume  that  they  are,  by  nature,  not  solids  as  usually 
defined  but  liquids  which,  upon  exposure  to  the  air,  be¬ 
come  hard  chiefly  through  the  loss  of  their  more  volatile 
constituents. 


Certain  of  the  resins,  such  as  rosin,  mastic,  guaiac 
lesin,  and  perhaps  others,  are  regarded  as  crude  drugs, 
as  are  also  tlie  lialsams,  such  as  benzoin,  tolu  l)alsam, 
Peru  balsam,  and  storax.  The  reason  for  these  being  so 
classified  is  attril)uted  to  the  fact  that  they  are  produced 

or  obtained  by  means  which  are  not  regarded  as  pharma¬ 
ceutical  procedures. 


The  galemeal  resins  sueli  as  the  resins  of  jalap,  ipomea, 
and  podophyllnm  are  obtained  by  extracting  tlie  respec¬ 
tive  powdered  crude  drugs  with  high  alcoliolic  inen- 
stiiinnis  liy  tlie  percolation  process.  The  resinous  resi- 

247 


248 


OFFICIAL  PREPARATIONS  OF  PHARMACY 


dues  renuliiiiiig  after  tlie  evai)oration  of  the  iiieiistnuiius 
are  purified  liy  adding  tlieui  to  relatively  large  auioiints 
of  hot  or  cold  Avater.  The  Avater  may  or  may  not  he 
acidulated  to  facilitate  more  complete  settling  of  the 
finely  dispersed  resins.  After  tAvo  or  three  Avashiiigs  the 
resins  are  spread  out  to  dry,  following  Avhich  they  may 
be  broken  u})  or  poAvdered  for  packaging.  The  resins 
are  Avashed  in  this  manner  to  rid  them  of  undesirable 
Avater-solnble  extractives  Avhich  come  doAvn  in  the  per¬ 
colation  procedure. 


Some  resins  haAm  decidedly  acidic  properties.  Others 
are  classed  as  anliydrides,  an  example  being  aliietic  an¬ 
hydride,  Avhich  is  the  chief  component  of  colophony; 
guaiac  resin  yields  guaiaconic  acid;  jalap  resin  consists 
mostly  of  conAmhuilin,  Avhich  has  the  properties  of  a  glu- 
cosidal  anhydride;  podophyllin  contains  podophyllimc 
acid  and  podophyllotoxin.  The  so-called  galenical  resins 
are  used  as  constituents  of  pills  because  they  produce 
catharsis  chielly  by  their  stimulating,  irritant  action 
upon  the  mucous  tissues  of  the  intestinal  tract.  The  ac¬ 
tion  of  podophyllum  resin  is  attributed  to  the  presence 

of  podophyllotoxin. 

The  resins  are  insoluble  in  water  but  are  soluble  in 
alcohol,  chloroform,  ether,  and  fixed  and  volatile  oils. 
Most  of  them  are  solW  at  oi.linavy  te.nperatmes  are 
usuallv  amorphous,  and  fuse  upon  heing  lieated.  rhe> 

Inirn  with  a  smoky  ilame  and  l.ecome  f '“dh 

under  friction  such  as  rul)l)ing  jn  a  mortar.  Ihej  . 
solve  or  react  with  alkali  solutions  to  form  rcsmates  oi 
resin  soaps.  Clieap  laundry  soaps  often,  in  the  past,  hai 
,  t  uc  rosin  odor;  rosin  is  the  only  resn.  prodiu;ed 
in  sulhcient  ahumlance  to  he  used  in  soa],  making,  ^o 
resin  is  ofiicial  in  the  Pharmacopoeia. 
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English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Guaiac 

Guaiacnm 

(Guaiac  Resin) 

Brownish-black,  irregular  masses  or 
small  lumps  with  a  glassy  luster 
and  a  balsamic  odor 

Ipomea  Resin 

Resina  Ipomoeae 

(Mexican  Scammony  Resin) 

Translucent,  brown  to  yellowish- 
orange  colored  masses  or  fragments 
having  a  glossy  fracture 

Jalap  Resin 

Resina  Jalapae 

Orange  to  reddish-brown  masses  or 
fragments  having  a  glossy  fracture 

Podophyllum  Resin 

Resina  PodophyUi 
(Podophyllin) 

An  amorphous,  light  brown  to  green¬ 
ish-yellow  powder  which  darkens 
upon  exposure  to  heat  and  light 

Rosin 

Resina 

(Colophony) 

An  amber-colored  solid  which  exists 
in  lumps  of  varying  sizes ;  it  ex¬ 
hibits  a  brittle,  shiny  fracture  and 
an  odor  characteristic  of  rosin 

Comments  Concerning-  Resins  Official  in  the 
National  Formulary  VIII 


Guaiac. — Guaiac  is  tlie  resin  obtained  from  tlie  wood 
of  Guajacion  officiudle,  Imt  no  official  ]irocedure  is  given 
for  it.  It  is  usually  obtained  by  boiling  chips  of  guaiac 
wood  in  salt  water.  The  resinous  material  comes  to  the 
top  as  a  scum  and  is  collected,  melted,  and  strained.  Like 
other  resins,  guaiac  is  soluble  in  alcohol  and  alkali  solu¬ 
tions.  The  National  Formulary  states  that  it  yields  not 
more  than  15  per  cent  alcohol-insoluble  residue.  Because 
of  the  ])resence  of  guaiaconic  acid,  a  solution  of  the 
guaiac  resin  turns  green  u])on  being  oxidized. 


Guaiac  resin  has  use  both  as  a  medicine  and  as  a  re¬ 


agent 


Ipomea  Resin— I])„niea  resin  is  extracted  from  ipomea 
liy  liercolation,  using  a  menstruum  com|iosed  of  9  volumes 
of  alcohol  and  1  volume  of  water.  The  percolate  is  con- 
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ceiitrated  to  the  consistence  of  a  thin  syrup  and  poured 
with  stirring  into  twice  its  volinne  of  hot  water.  The 
resin,  being  insoluble  in  water,  settles  to  the  bottom  of 
the  container.  The  supernatant  liquid  is  decanted  and 
the  resinous  precipitate  washed  twice  with  fresh  portions 
of  hot  water,  which  is  removed  by  decantation.  The 
resin  is  dried  in  the  air  or  at  a  low  temperature,  reduced 
to  small  lumps  or  a  coarse  granular  powder,  and  pack¬ 


aged. 

The  resin  is  washed  with  hot  water  for  purposes  of 
purification.  The  water  removes  undesirable  water- 
soluble  constituents.  Hot  water  softens  the  resins  and, 
with  stirring,  there  results  a  fine  dispersion  of  the  in¬ 
soluble  resinous  mass  which  in  turn  yields  a  more  highly 
purified  product. 

When  scammony  resin  became  unavailable,  ipomea, 
which  is  known  as  Mexican  scammony,  was  made  official. 
The  drug  should  yield  about  15  per  cent  of  the  total 

resins. 

Jalap  Resin.— Jalap  resin  is  obtained  liy  percolating 
powdered  jalap  with  a  menstruum  composed  of  9  volumes 
of  alcohol  and  1  volume  of  water.  The  percolate  is  con¬ 
centrated  in  the  usual  manner  to  about  25  per  cent  ot 
the  weight  of  the  drug  taken.  The  concentrate  is  then 
poured,  with  stirring,  into  about  12  times  its  volume  of 
hot  water.  After  the  resin  subsides,  the  water  is  de¬ 
canted  and  the  resin  washed  twice  again  with  decreasing 
amounts  of  hot  water.  The  resin  is  collected  and  dried 
in  the  air  or  at  a  low  temperature  and  broken  into  fiag- 
luents  or  reduced  to  a  granular  powder.  ^  The  large 
amount  of  water  used  for  washing  the  resin  ensures  a 
more  complete  removal  of  the  water-soluble  impnrit.es. 
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Jalap  should  yield  about  9  per  cent  of  the  alcohol- 
soluble  resin,  although  choice  lots  often  yield  as  much 
as  12  to  15  per  cent.  The  official  monograph  indicates  by 
its  tests  for  identification  and  purity  that  jalap  resin  may 
he  adulterated  with  rosin,  guaiac,  and  other  resins. 

Podophyllum  Resin. — This  resin  is  better  known  as 
podophyUin.  The  plant  from  which  it  is  obtained  is 
May  apple  or  mandrake,  a  plant  that  is  native  to  the 
United  States  and  grows  extensively  in  the  wooded  areas 
of  the  central  states. 

The  resin  is  obtained  l)y  percolating  the  drug  with  a 
menstruum  of  alcohol.  The  percolate  is  concentrated  to 
a  thin  syrup  by  evaporation  and  purified  by  pouring  the 
concentrate  into  cooled  water  which  has  been  acidulated 
with  hydrochloric  acid.  After  the  resin  has  settled  the 
acidulated  water  is  removed  l)y  decantation  and  the  resi¬ 
due  washed  twice  with  relatively  large  portions  of  cold 
water.  The  resin  is  then  dried  in  the  air  in  a  cool  ])lace 
and  reduced  to  a  powder. 

PodophyUin,  like  resins  of  ipomea  and  jalap,  is  a 
hydrogogue  cathartic  and  is  perhaps  the  most  drastic  of 
the  three.  This  is  indicated  l)y  a  small  dose  of  10  mg. 
Resin  of  podophyllum  is  very  irritating  to  the  eyes  and 
mucous  membranes,  so  the  powder  should  be  handled 
with  care.  Some  persons  seem  to  be  especially  sensitive 
to  its  irritant  action. 

The  water  used  in  washing  the  concentrated  percolate 
is  made  acid  to  increase  the  yield  of  the  resin,  which 
seems  to  be  a  little  more  soluble  in  water  than  the  other 
resins.  It  is  for  this  reason,  also,  that  cold,  rather  than 
hot,  water  is  used  in  the  purification  process.  Alum  is 
sometimes  added  to  the  wash  water  to  effect  precipita- 
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tion  of  tlie  resin,  Init  tlie  product  is  likely  to  be  greenisli- 
yellow  in  color  rather  than  the  usual  light  brown. 

Podophyllum  should  yield  aliout  5  i)er  cent  of  resin. 
Among  the  tests  for  identity  and  purity  of  the  resin  is 
one  for  the  detection  of  resin  of  PodophijUiim  emodi,  the 
product  of  an  Indian  drug,  which  is  apparently  a  con¬ 
taminant  of  the  American  product. 

Podophyllum  resin  should  be  keiit  in  light-resistant 
containers  in  a  cool  place. 


Rosin. — Rosin  is  known  as  colophony  and  is  the  resi¬ 
due  obtained  from  the  distillation  of  gum  turpentine, 
which  is  the  concrete  oleoresin  obtained  from  Finns 
palustris  and  other  species  of  pine.  The  distillate  is  vola¬ 
tile  oil  of  turpentine,  commonly  known  as  “spirits  of 
turpentine.” 

Rosin  is  not  used  extensively  in  internal  medicine  but 
is  a  constituent  of  certain  ointments,  cerates,  and  plasters 
where  it  is  used  to  impart  adhesiveness  rather  than  for 
any  marked  therapeutic  value.  However,  it  has  main 
technical  and  industrial  uses. 


By  reason  of  the  fact  that  it  is  obtained  in  a  manner 
entirely  unlike  that  of  the  other  resins  and  that  it  is 
therapeutically  unimportant,  rosin  is  not  always  asso- 
dated  witli  the  resins  as  a  class.  However,  its  chenucal 
and  physical  properties  seem  to  warrant  sncli  a  classihca- 
tion.  Abietic  acid,  a  constituent  ot  rosin,  and  its  salts 
were  popular  for  a  time  in  the  treatment  ot  colitis.^  I  or¬ 
dered  rosin  has  lieeii  used  in  certain  veterinar>  condi- 

tion  ])Owders.” 


OLEORESINS 


Oleoresins  are  natural  plant  products, 
composed  chielly  ot  mixtures  ot  resins 


usually  liquids, 
and  fixed  and 
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volatile  oils.  They  are  iiisoliihle  in  water  Init  soluble  in 
alcohol,  ether,  acetone,  and  petroleum  benzin,  and  they 
were,  at  one  time,  referred  to  as  extracts  because  most 
of  them  are  obtained  by  percolating  the  powdered  drug 
with  an  a])pro})riate  menstrumn.  U})on  removal  of  the 
excess  of  the  menstrnmn  ))y  evai)oration  or  distillation, 
the  oleoresins  remain  behind  as  thick,  liquid  residues. 

Two  oleoresins  which  do  not  conform  to  the  general 
view  of  this  class  of  preparations,  es])ecially  with  re¬ 
spect  to  the  method  of  obtaining  them,  are  copaiba  and 
turpentine.  Copaiba  is  a  thick,  viscid  liquid,  while  tur¬ 
pentine  is  described  as  a  “concrete  oleoresin.”  Neither 
is  the  i)i-odnct  of  a  ])harmaceutical  process. 

The  pharmaceutical  oleoresins  are  those  of  aspidium, 
capsicum,  cubel),  and  ginger  and  all  are  obtained  by  the 
percolation  ])rocess.  The  hnished  oleoresins  should  be 
free  from  the  odor  of  the  menstruums  used.  The  men- 
struums  vary  with  the  drug.  Ethyl  oxide  is  the  men¬ 
struum  of  choice  for  preparing  oleoresin  of  aspidium. 
Acetone  or  ether  are  equally  valuable  for  extracting  ca])- 
sicum;  alcohol  is  satisfactory  for  percolating  cubeb,  while 
ginger  is  satisfactorily  extracted  with  alcohol,  ether,  or 
acetone.  Since  a  choice  of  menstruums  is  possible,  the 
least  hazardous  one  of  the  volatile,  inllammable  liquids 
should  be  used. 


The  oleoresins  should  be  stored  in  tight  containers. 
Olkoresins  Official  in  the  United  States  Pharmacopoeia  XIII 


English  Title 

Latin  Title 
( Synonym) 

Definition 

or 

Description 

Aspidium  Oleoresin 

Oleoresina  Aspidii 

(Male  Fern  Oleoresin) 

A  dark  green,  thick  liquid  which  de¬ 
velops  a  crystalline  deposit,  chieflv 
filicin,  upon  standing 
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Olkoresins  Official  in  the  National  Formulary  VIII 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Capsicum  Oleoresin 
Oleoresina  Capsid 

A  thick,  dark  red,  highly  pungent 
liquid  which  is  markedly  irritating 
to  the  skin  and  mucous  membranes 

Cubeb  Oleoresin 

Oleoresina  Cuhebae 

A  dark,  oily  liquid  with  an  odor 
characteristic  of  cubeb 

Ginger  Oleoresin 

Oleoresina  Zingiberis 

A  dark,  oily  liquid  with  an  odor  and 
a  pungency  characteristic  of  ginger 

Turpentine 

T  erebinthina 

(Gum  Thus;  Gum 
tine) 

Turpentine  is  a  “concrete”  oleoresin 
obtained  from  Pintos  palnstris  and 
Turpen-  other  species  of  pine;  it  occurs  as 

yellowish-orange  to  yellow  opaque 
masses,  sticky  or  brittle  according 
to  temperature 

Copaiba 

Copaiba 

(Copaiba  Balsam) 

A  pale  yellow  to  yellowish-brown 
viscid  liquid  having  an  odor  char¬ 
acteristic  of  copaiba 

Comments  Concerning  the  Oleoresin  Official  in  the 
United  States  Pharmacopoeia  XIII 

Aspidium  Oleoresin.— 'I’liis  preparation  is  known  as 
male  fern  oleoresin  and  is  obtained  by  extracting  the 
dni"-  with  ether  liv  the  percolation  ]irocess.  Tiie  ether  is 
recovered  by  distillation  and  the  residue  of  oleoresin  id- 
lowed  to  evaporate  spontaneously  in  a  warm  place  to  in 
it  of  any  remaining  ether. 

Upon'standing,  oleoresin  of  niaie  fern  " 

a  crystalline  precipitate  of  filicin  or  fhcw  acal  tl>e  acti  e 
hnnllient  of  the  product.  For  this  reason  the  costal- 
line  deposit  must  be  thoroughly  dispersed  b>  agi  a  lo 
or  bv  other  means  before  being  dispensed. 

Oleoresin  of  aspidium  is  toxic  and  should 

siimle  .lose,  not  in  re,.eated  doses.  It  is  a  - 

'uid  m-.v  be  dis|,ensed  in  .-apsiil.'s  or  made  into  an  enuil- 
Sin....  .^1  ......  solvents  Ibr  the  ..l...u...su.  wh,..h 
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would,  if  taken  with  it,  retard  absorption  and  increase 
the  danger  of  toxicity  to  the  patient,  its  administration 
is  usually  followed  by  saline  cathartics.  It  is  a  product 
which  deteriorates  with  age  and  becomes  inactive  within 
a  year  or  so,  even  if  carefully  packaged  and  stored. 

The  oleoresin  should  yield,  upon  assay,  about  24  i)er 
cent  of  crude  lilicin. 


Comments  Concerning  the  Oleoresins  Official  in  the 
National  Formulary  VIII 

Capsicum  Oleoresin. — This  oleoresin  is  obtained  by  ex¬ 
tracting  capsicum  powder  with  acetone  or  ether.  The 
menstruum  is  removed  by  distillation  or  evaporation, 
and  the  residue  of  oleoresin  is  allowed  to  remain  in  an 
open  dish  in  a  warm  place  to  get  rid  of  the  remaining 
solvent. 

Capsicum  contains  a  large  amount  of  inert  fats  which 
are  dissolved  out  with  the  menstruum  but  which  are 
insoluble  in  the  oleoresin.  Upon  standing,  or  more  hastily 
upon  chilling,  the  fat  settles  out  at  the  top  and  can  be 


separated  by  filtering  the  mixture  through  cotton  i)laced 
in  a  suitable  funnel,  or  by  decantation. 

Capsicum  powder  is  very  irritating  to  the  eyes  and 
mucous  membranes  and  must  be  handled  with  great  care. 
The  oleoresin,  being  a  concentrated  product,  is  extremely 
iiiitating  to  the  skin  even  in  minute  amounts  and  must 
be  handled  in  a  manner  so  as  to  avoid  contact  with  it 
in  any  way.  Having  rubefacient  and  counterirritant 
piopeities,  capsicum  is  an  ingredient  in  certain  external 
ju'eparations  such  as  ointments,  plasters,  liniments,  and 
lair  tonics.  It  is  reported  to  be  a  constituent  of  certain 
of  the  pungent  carbonated  lieverages,  such  as  ginger  ale. 

le  yield  of  capsicum  oleoresin  from  the  crude  drm>'  is 
variable  in  amount;  from  good  samples  it  might  lie^a^ 
much  as  15  per  cent. 
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Cubeb  Oleoresin. — This  preparation  is  obtained  by  ex¬ 
tracting  tlie  powdered  cube))  with  alcoliol  liy  tlie  perco¬ 
lation  x^rocess.  Ktlier  was  formerly  used  to  extract  cnbel), 
but  it  is  now  known  that  alcohol  is  ecpially  as  good  as  a 
nienstriunn  and  is  cbeaxier  and  less  hazardous.  The  al¬ 
cohol  is  removed  from  the  percolate  by  distillation.  The 
residue  of  oleoresin  is  then  allowed  to  evajiorate  in  an 
oiien  dish  for  the  i)urpose  of  removing  the  bnal  traces  of 
alcohol  and  to  ])erniit  inert  crystalline  cuhebin  and  other 
insolidile  material  to  dei)osit.  The  desirable  liipiid  x)or- 
tion  is  sejiarated  by  decantation  or  by  straining  it 
through  cotton. 

The  cubeb  should  yield  about  25  per  cent  of  the  oleo¬ 


resin,  half  of  which  is  volatile  cubeb  oil. 

Ginger  Oleoresin. — (linger  oleoresin  should  yield  about 
25  per  cent  of  volatile  ginger  oil  and  is  obtained  by  per¬ 
colating  moderately  tine  ginger  iiowder  with  ether,  ace¬ 
tone,  or  alcohol,  each  being  aliout  ecpially  efficient.  The 
greater  portion  of  the  menstruum  is  removed  by  distilla¬ 
tion,  the  remainder  being  allowed  to  escape  spontane- 
ouslv  hv  exposing  the  oleoresin  residue  in  an  open  dish 
in  a  wiirin  place.  The  yield  of  oleoresin  from  ginpr 
varies  from  about  5  per  cent  to  10  per  cent,  depending 
upon  the  variety  and  quality  of  the  crude  drug.  It  is 
assayed  for  its  content  of  volatile  oil. 

(Jleoresin  of  ginger  has  very  limited  use  in  medicine  as 
a  carminative  and  a  llavoring  agent.  It  has  wide  use 
in  the  manufacture  of  carbonated  ginger  lieverages  wliose 
pungency  is  sometimes  increased  by  being  adulteiated 

with  capsicum  oleoresin. 

Turpentine.— Turpentine  is  known  as  gum  turpentine 
or  cnule  turpentine  aiul  is  <leline,l  as  a  concrete  oleoresin 
is  tie  so  cuilleit  sa,)  wl.iel,  exuiles  from  tlie  .n.iureil  spot 

!,I ,  ,.T;.  ■l-ic  1, . «... 
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in  the  southeastern  part  of  the  United  States  where  the 
trees  are  l)oxe(l  and  the  sap  is  allowed  to  run  into  lecep- 
taeles  from  which  it  is  collected  at  regular  intervals. 
Upon  ex])osure  the  saj)  dries,  lorniing  a  tough  mass 
which,  after  extended  drying,  ))ecomes  brittle. 

Crude  turpentine,  when  subjected  to  the  distillation 
l)rocess,  yields  volatile  oil  of  turpentine  and  rosin.  Tur¬ 
pentine  oil  has  limited  medicinal  uses,  but  it  is  used  ex¬ 
tensively  l)y  painters  as  a  i)aint  thinner  and  drier. 

While  turpentine  is  obtained  in  a  manner  quite  dif¬ 
ferent  from  the  other  official  oleoresins,  it,  by  reason  of 
its  composition,  deserves  to  be  classed  with  them. 

Copaiba. — Copail)a  is  commonly  known  as  coiniiba  bal¬ 
sam.  It  is  officially  described  as  an  oleoresin.  It  has  a 
peculiar,  aromatic  odor  which  is  ])erhaps  reason  enough 
for  calling  it  a  balsam,  but  its  odor  lacks  the  pleasant¬ 
ness  of  the  well-known  balsams  and,  for  that  reason,  is 
not  listed  with  the  official  balsams.  It  is  obtained  from 
South  American  species  of  Copaifera.  In  addition  to  a 
volatile  oil  and  a  bitter  pi‘inci})le,  co])aiba  is  composed 
of  copaivic  acid. 

Copaiba  is  insoluble  in  water  but  is  soluble  in  chloro¬ 
form,  ether,  carbon  disulfide,  fixed  oils,  and  volatile  oils. 
It  is  also  almost  completely  soluble  in  dehydrated  alco¬ 
hol  and  soluble  in  an  equal  volume  of  petroleum  benzin, 
but  further  addition  of  the  solvent  results  in  the  produc¬ 
tion  of  a  flocculent  precipitate.  It  is  the  chief  component 
of  copaiba  mixture  which  has  been  prescribed  for  its 

stimulating  action  upon  the  mucous  memliranes  of  the 
urinary  tract. 


OLEO-GUM-RESINS 

The  oleo-gum-resins  are  known  also  as  gum-resins  and 
repre.sent  a  class  of  natural  ])lant  products  which  exist 
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in  tile  plant  as  milky  juiees  coinjiosed  ot'  variable  mix- 
tnres  of  resins,  gums,  and  fixed  and  volatile  oils  sus¬ 
pended  in  water.  Upon  wounding  the  root  or  stem  of 
the  plant,  the  milky  juice  exudes,  dries,  and  is  collected 
as  the  drug.  The  best-known  examples  of  this  tyjie  of 
drug  are  asafetida  and  myrrh.  Both  of  these  drugs 
yield,  when  ground  up  with  water,  milk-like  liipiids  or 
emulsions.  The  gum  portion  of  the  drug  dissolves  in 
water  and  serves  as  a  suspending  agent  for  the  finely 
dis})ersed  resinous  and  oily  constituents.  J  he  acti\  it\ 
of  both  asafetida  and  myrrh  is  attributed  to  their  resin 

content. 

Drugs  of  this  kind  vary  greatly  as  to  cpiality.  Dirt  is 
likely  to  get  into  the  fresh  exudate  and  become  incor¬ 
porated  in  the  dried  product.  For  this  reason  it  is  niiich 
safer  to  use  the  coarse  powders  or  lumpy  masses  of  these 
drugs.  Any  adhering  particles  of  dirt  are  \dsible  and 
may  be  removed,  but  it  is  not  easy  to  detect  diit  in  ])ov- 

dered  drugs. 

Like  the  balsams  and  certain  of  the  resins  and  oleo- 
resins,  the  orticial  oleo-giim-resins  are  not  obtained  or 
prepared  by  pharmaceutical  procedures;  therefore,  the 
methods  used  to  obtain  them  are  not  described  in  detail 
here.  Asafetida  is  olhcial  in  the  National  Formulary 
and  myrrh  is  in  the  Pharmacopoeia.  Definitions,  descrip¬ 
tions,  and  tests  of  their  identity  and  purity  are  to  be 

1*01111(1  in  these  books. 

I’liese  two  KUin-refiins  are  very  unlike  as  to  oi  oi, 
Mvrrli  lias  a  pleasant  o.lor,  characteristic  of  myrrh,  which 
, Makes  it  acceptahle  as  an  iiiKredient  in  certain  cosmetics 

whi . . 

;  -.ttrihiited  to  the  iiresence  ot  siilhdes  in  the  \olatiie 
..Vm  iitent  of  the  driif.'.  Powdered  asafetida  loses  most 
;;i  its  Oilor  with  the  loss  of  the  volatile  oil  hy  evaporation. 


OLEO-GriM-UESIXS 


251) 


Myrrli  aiul  asafetida,  like  other  odorous  drugs,  sliould 
he  stored  in  tight  containers. 

The  Offuial  Oleo-Gum-Uesins 


Englisli  Title 

Latin  Title 
( Synonym ) 

Definition 

or 

Description 

Myrrh  (U.  S.P.  XI 11) 

M  yrrha 

(Gum  Myrrh) 

Vellowish  or  reddislubrown  irregular 
tears  or  agglutination  of  tears  with 
a  balsamic  odor  characteristic  of 

myrrh 

Asafetida  (N.  F.  Vlll) 
Asafoetida 

(Gum  Asafetida) 

Pliable  masses  of  agglutinated  tears 
which  harden  ujion  drying,  having 
a  persistent  alliaceous  odor  char¬ 
acteristic  of  asafetida 

Comments  Concerning  the  Official  Oleo-Gum-Resins 

Tlie  oleo-guni-resins  were  t'oiaiierly  called  giuu-resins. 
They  are  regarded,  in  the  fresh  state,  as  natural  emul¬ 
sions.  As  we  know  them,  they  are  dry,  having  lost  theii’ 
water  content  U])on  being  ex])osed  to  evaj^oration,  hut 
they  may  he  i-econverted  into  emulsions  hy  being  trit¬ 
urated  with  water.  The  gum  which  is  pi-esent,  being 
solid)le  in  water,  serves  as  a  sus]jending  agent  for  the 
resinous  and  oily  constituents.  Myrrh  is  about  60  per 
cent  gum,  50  ])cr  cent  resin,  and  (i  per  cent  volatile  oil 
and  yields  not  less  than  30  ])er  cent  of  alcohol-soluble 
extractive.  Asafetida  is  about  05  ])er  cent  resin,  25  i)er 
cent  gum,  and  7  i)er  cent  volatile  oil  and  yields  about 
oO  per  cent  alcohol-soluble  extractive.  These  two  guiu- 
resins  may  be  powdered,  after  being  thoroughly  dried, 
but  the  heat  necessary  for  drying  leaves  tlie  powders 
almost  odorless. 

The  valuable  constituents  of  these  drugs,  the  resins 
and  the  ods,  are  soluble  in  alcohol,  and  tinctures  of  each 
are  ollicial.  Asatetida  pills  are  official  and  aiv  used  to 
some  extent  as  an  antispasiuodic.  Tincture  of  mvrrh 
has  been  used  as  an  ingredient  in  mouth  washes 
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BALSAMS 


Balsams  are  those  resins  or  oleoresiiis  which  have  a 
jileasaiit  odor,  Tlie  odor  of  tliese  products  is  attributed 
to  the  ])reseuce  of  lieiizoic  or  cinuaiuic  acids,  or  both,  or 
the  esters  of  these,  and  to  otlier  odoriferous  coiupoiiuds, 
Tliey  are  iiisohihle  iu  water  hut  soluble  iii  alcohol,  ether, 
and  chloroforiii.  The  well-known  resinous  balsams  are 
tolu  balsam  and  benzoin,  the  oleoresiiious  ones  are  storax 
and  Peruvian  balsam,  all  of  which  are  official  in  the 
Pharmacopoeia  XIIT. 

None  of  these  balsams  is  prejiared  domestically;  they 
are  imiiorted  items  and  are  not  obtained  or  x>i‘odnced 
after  the  manner  of  preparing  pharmacentical  products. 
While  they  are  used  as  medicinal  agents  in  a  variety  of 
preparations  and  have  certain  distinctive  idiysical  prop¬ 
erties,  they  are  not  galenicals  in  the  usual  sense  of  the 
word;  descriptions,  solubilities,  and  tests  for  identity  and 
purity  for  these  lialsams  are  to  he  found  in  the  Pharma- 

coi^oeia. 


BALSAMS  Official  in 


i  TiiK  United  States  Piiakmacodoeia  XIII 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Benzoin 

Benzoinum 

A  balsamic  resin  having  a  pleasant 
odor  characteristic  of  benzoin 

Peruvian  Balsam 

Balsa  mu  m  Peruvianum 
(Peru  Balsam) 

A  dark  brown,  viscid  liquid  having 
an  odor  resembling  vanilla 

Storax 

S  try  ax 

(Liiiuid  Storax) 

A  semiliciuid  or  a  semisohd  sticky, 
opaque  mass  having  a  pleasant  odor 

— ^ „  ,  A  brown,  or  yellowish-bi  o\pi^  1’ 

Balsam um  Tolutan u m 
(Tolu) 


mass  wnicn  uri, umt . . - 

drying  or  chilling;  it  has  a  vanilla- 

nAnr  nnrl  fJlStC 
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Comments  Concerning'  the  Balsams  Official  in  the 
United  States  Pharmacopoeia  XIII 

Benzoin. — There  are  two  eoiiiiiiercial  varieties  of  ben¬ 
zoin:  Sumatra  benzoin  and  Siam  benzoin.  Sumatra  ben¬ 
zoin  yields  about  75  per  cent  alcoliol-solul)le  extractive 
and  comes  in  reddish-brown  to  reddish-gray  lumps  or 
masses  of  varying  sizes.  AVhen  boiled  with  Avater,  the 
odor  resembles  that  of  storax.  Siam  benzoin  yields  not 
less  than  90  per  cent  of  alcohol-soluble  extractive  and 
comes  in  the  foi'iii  of  yellowish-brown  to  rusty  brown, 
pebble-like  tears  of  variable  sizes.  It  has  an  agreeable, 
balsamic,  vanilla-like  odor. 

The  botanical  sources  of  these  two  benzoins  are  dif¬ 
ferent  and  they  differ  markedly  in  appearance.  AVhile 
both  are  oflicial,  it  Avould  appear  that  the  Siam  variety 
is  the  one  of  ffrst  choice  in  most  instances  because  it  is 
more  agreeable  in  odor  aiul  a]j])earance.  The  pleasant 
odor  of  these  products  is  attributed  to  the  presence  of 
fragrant  volatile  oils  and  resins,  cinnamic  and  benzoic 
acids  and  their  esters,  together  with  traces  of  vanillin. 

Benzoin  tincture  and  compound  benzoin  tincture  are 
the  official  benzoin  preparations.  The  tincture  lias  some 
cosmetic  uses  and  the  comjiound  tincture  is  sometimes 
added  to  hot  water,  and  the  vapors  produced  are  inhaled 
for  purposes  of  relieving  congestion  of  the  nose  and 
throat  attributed  to  colds. 

Peruvian  Balsam.  This  product  is  a  liquid  balsam 
which  does  not  harden  upon  exposure  to  the  air.  It  has 
a  pleasant  odor  because  of  the  presence,  among  other 
things,  of  cinnamic  and  benzoic  acids  and  their  mixed 
esters.  Peru  balsam  is  used  externally,  in  certain  skin 
diseases,  to  promote  the  growth  of  epithelial  cells  and  is 
usually  applied  in  the  form  of  an  ointment 
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Storax. — Storax  is  a  seiniliquid,  opaciue  mass  \vliic*li 
sometimes  becomes  a  solid.  It  is  known  in  commerce  as 
Levant  storax,  wliicli  lias  two  botanical  sources,  and 
American  storax.  It  lias  all  oi*  tbe  odorous  jirinciples 
found  in  tbe  other  balsams  and  perlia])s  more,  including 
vanillin  and  cinnamic  and  benzoic  acids  and  tlieir  esters. 
It  has  limited  medicinal  use  but  is  a  constituent  of  com¬ 
pound  tincture  of  benzoin. 

Tolu  Balsam. — Tolu  balsam  is  perhaps  the  most  widely 
used  of  the  balsams.  It  is  used  to  prejiare  toln  tincture 
wbi(di,  in  turn,  is  a  constituent  of  tolu  balsam  syruj)  and 
contributes  a  very  pleasant  odor  and  taste  to  what  is, 
in  reality,  a  simple  syrup.  Syrui)  of  tolu  lias  been  a  very 
acceptable  vehicle  for  cough  syru])  formulas  for  a  long 
time. 

The  balsam  contains  a  relatively  high  ])er  cent  of  free 
cinnamic  and  benzoic  acids,  together  with  benzyl  cinna- 
mate  and  about  70  ])er  cent  of  resin. 


Chapter  XIV 

EMULSIONS 


Eimilsions  do  not  constitute  a  large  class  of  official 
preparations;  however,  they  are  important  in  that  they 
afford  an  acceptal)le  means  of  administering  certain 
medicinals,  such  as  oils,  oleoresins,  gnm-resins,  and  simi¬ 
lar  products,  for  either  internal  or  external  use.  Not  all 
emulsion-like  i)rei)arations  are  classified  as  emulsions. 
For  instance,  ammonia  liniment,  lime  liniment,  and  acetic 
tur])entine  liniment  are  emulsions  classed  as  liniments. 
Foj^aiha  mixture,  cold  cream,  liydrous  wool  fat,  and 
hydrophilic  ointment  are  also  emulsion-like  in  character 
hut  are  not  classified  as  such. 


It  is  not  often  realized  that  emulsions  play  an  impor¬ 
tant  role  in  our  daily  economy  in  many  ways.  Butter, 
oleomargarine,  milk,  cream,  egg  yolk,  and  mayonnaise 
are  essential  foods.  The  emulsion-like  milky  juice  of 
certain  plants  yields  rul)her  of  great  economic  impor¬ 
tance.  Asafetida,  a  dry  lumpy  mass  as  we  know  it  in  the 


laboratory,  is  the  dried  milky  exudate  of  a  plant.  When 
triturated  with  water,  it  assumes  tlie  appearance  of  an 
emulsion  again.  Imbricating  greases  and  oils,  such  as 
axle  grease  and  lubricating  liquids  for  cutting  tools,  are 
emulsions.  Chyle,  the  nutritive  milky  fluid  formed  in  tlie 
])rocess  of  digestion,  is  in  the  nature  of  an  emulsion.  The 
brain  and  nerve  tissues  have  been  referred  to  as  tlie  most 
important  of  all  emulsions.  A  long  list  of  nuts  and  seeds, 
such  as  almond  and  melon,  form  emulsions  when  ground 
with  water.  .Milk  of  almond  has  long  been  known  in 
IjliarnwK.y.  IVrlia|)S  ik,  class  of  pliiinimccuticiils 
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is  a  part  of  so  many  (Uffereiit  and  important  fields  of 
liiiman  interest  and  economy  as  are  tlie  emulsions. 

The  word  emulsion  is  derived  from  two  Latin  terms: 
e,  ont,  and  nnilfiere,  to  milk;  that  is,  to  milk  out,  to  drain 
out.  The  word,  then,  implies  action,  such  as  that  of 
milking.  The  verb  therefore  denotes  a  ])rocess  rather 
than  a  product,  and  in  modern  times  is  used  in  a  figura¬ 
tive  as  well  as  a  literal  sense,  '^flius  an  emulsion  was 
“anything  resemhling  milk.”^’^  However,  not  all  milk¬ 
like  preparations  are  emulsions ;  for  example,  we  have 
milk  of  magnesia  and  cream  of  hisniutlt,  lioth  of  which 
are  magmas. 

Classes  of  Emulsions 


Among  the  early  emulsions  made  hy  the  process  of 
grinding  seeds  with  water  was  that  of  almond  milk , 
this  was  regarded  as  a  rather  permanent  preparation  and 
was  termed  a  natural  emulsion.  Later,  vhen  the  ex- 
])ressed  oil  of  almonds  was  emulsified  hy  means  of  a 
gum  and  water,  the  terms  “artificial,”  “manufactured,” 
or  “false”  emulsions  came  into  use.  Cohlentz^  divided 
emulsions  into  three  classes:  “(a)  The  natural  emul¬ 
sions,  milk,  volk  of  egg,  plant  juices,  (h)  Gum-resm 
emulsions:  ammoniac,  asafetida  and  myrrh;  seed  emul- 
sions,  as  poppy,  lie.np.  alnK.n.l,  etc.  (e)  Artilicial  emul- 
sions.”  This  classification  was  ])opular  a  halt  centui\ 
or  more  afro.  It  seems  no  longer  necessary  to  divide  the 
natural  emulsions  into  classes.  Once  popular  as  medi¬ 
cines,  natural  emulsions  are  no  longer  to  be  found  in  the 
United  States  Pliarmacopoeia  or  the  Xational  1-  ormii  ai>  . 
The  ollicial  list  is,  today,  comprised  ot  maniitactuied 

emulsions. 

’Lee,  C.  O. :  Pliarm.  Arch.  53,  1936. 

=Lee  C.  O. :  Pharm.  Arch.  K:  2.5.  193 1. 

■fobienu.,  llrgll:  H«n.lbbok  of  rbarn.acy.  1891.  pabo  -95. 
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Definition  and  Essential  Components  of  Emulsions 

An  emulsion  may  be  defined  as  a  system  of  two  im¬ 
miscible  substances,  usually  liquids,  one  held  in  fine  dis¬ 
persion  within  the  other  by  means  of  an  emulsifying' 
agent. 

In  pharmacy  the  immiscible  liquids  are  usually  oil  and 
water;  the  jireferred  emulsifier  is  acacia.  The  oil  may 
be  a  fixed  or  a  volatile  oil.  Resins,  oleoresins,  balsams, 
and  gum-resins  mav  also  lie  emulsionized  with  water. 
Gum-resins,  such  as  asafetida  and  myrrh,  are  composed 
of  gum  in  sufficient  amounts  to  emulsify  the  resin  present 
when  the  substance  is  rubbed  with  water.  Tragacanth, 
chondrus,  and  other  emulsifiers  mav  be  used  instead  of 
acacia. 


Cod  liver  oil  emulsion  is  a  good  example  of  the  system 
under  discussion ;  the  essential  components  are  oil,  Avater, 
and  acacia,  each  being  as  important  as  the  other.  Suc¬ 
cessful  emulsions  are  obtained  when  favorable  propor¬ 
tions  of  the  constituents  are  used.  This  suggests  that 
there  is  a  limit  to  Avhich  any  one  of  the  three  essential 
components  of  an  emulsion  may  lie  varied.  This  idea 
is  not  tenable  in  face  of  the  fact  that  emulsions  have 
been  prepared  containing  99  per  cent  kerosene,  others 
80  per  cent  fat,  and  still  others  of  80  per  cent  or  more 
of  Avater.  It  is  Avell  established,  hoAvever,  that  a  so-called 
peimanent  emulsion  requires  three  components,  no  tAA"o 
of  Avdiich  Avill  form  an  emulsion. 

The  fourth  factor  involved  in  the  making  of  emulsions 
IS  that  of  the  force  or  energy  necessarv  to  cause  the  dis¬ 
persion  of  immiscible  substances  into  fine  droplets  or 
particles.  This  is  usually  overlooked  in  discussions  of 

T,®  ‘"'I'"’'*''’'*  of  the  problem. 

The  olhcial  eo.l  liver  oil  emulsion  is  obtained  by  a  raiiid 

almost  violent,  trituration  of  the  three  essential  eonstit- 
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iieiits  in  a  mortar  l)y  means  of  a  ])estle.  No  amount  of 
slow,  sln^’gisli  ti*itui-ation  would  yield  a  satisfactory 
emulsion.  'Tliis  [)rinci|)le  holds  true  in  the  making  of  oil 
of  tur])entin(‘  (‘inulsion  hy  tin*  hottle  method,  oi-  hy  tlu* 
use  of  mechauical  mixers,  homogenizers,  or  colloid  mills. 
In  each  case  a  considerable  amount  of  energy  or  foi'ce 
goes  into  tlie  making  of  the  enudsion. 

Emulsion  Phases 

The  terminology  used  for  emulsions  is  not  unlike  that 
of  colloidal  solutions.  In  the  case  of  cod  liver  oil  emul¬ 
sion,  cited  in  the  foregoing,  the  cod  liver  oil  is  tei'ined 
the  infernal,  dispersed,  or  discontinuous  phase;  water  is 
the  external  t)r  co}itinuoHs  phase  or  the  medium  of  dis¬ 
persion.  The  emulsifying  agent,  in  this  case,  acacia,  is 
referred  to  as  the  inter  phase  or  intermediate  phase. 

In  the  matter  of  phases,  emulsions  resolve  themselves 
into  two  classes:  (I)  OHY,  oil-in-water  emulsions,  in 
which  the  oil  is  the  internal  phase  dispersed  in  line  drop¬ 
lets  in  the  a(pieous  external  phase  and  (2)  11/0,  uatet- 
in-oil  emulsions,  in  which  the  water  is  the  internal  phase 
dispersed  in  fine  dro])lets  in  the  oily  external  phase.  Cod 
liver  oil  emulsion  is  an  example  of  an  O/IC  emulsion, 
while  lime  liniment  is  a  1170  emulsion. 

The  emulsion  typ(‘  may  he  determined  hy  adding  a  few 
drops  of  water  to  a  small  samiile  of  the  emulsion.  If 
the  water  and  the  emulsion  are  readily  nuscihle,  the  type 
is  0/ir.  In  other  words,  water  will  mix  readily  wit 
eimilsioiis  if  wivtor  is  tlie  cxteriKil  pliasc.  In  tlu'  «unn 
uianner,  nil  will  mix  readily  with  emnlsmns  ot  the  II,  (t 
type,  whereas  water  will  not. 

Another  n.ethod  s«frf;esto.l  for  the  tesp,>!  of  ‘''Y'""  j 
sion  types  is  that  of  making  nse  of  both  oil-soluhle  an 
water-soluble  dyes.  In  the  ease  of  an  (VII  emulsion, 
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the  oil-soluhle  dye  sliould  he  found  in  the  oil  droplets, 
inipartiiii;’  to  them  color,  wliicli  is  visible  by  means  of  tbe 
microscope.  ^Pliis  is  not  vliolly  satistactoi^  because, 
while  a  sample  of  oil  may,  in  itself,  lie  highly  colored,  the 
color  sc*ems  to  dissipate  when  the  oil  is  emulsified  intc) 
tine  droplets.  Liciuid  emulsions  are  a  dilficult  kind  ol 
pharmaceutical  to  color. 

Claytoid  proposed  the  electical  conductance  method  for 
testing  types.  It  is  bas{‘d  upon  the  fact  that  an  oil-in¬ 
water  ty])e  of  emulsion  will  exhibit  electrical  conduc¬ 
tivity  when  the  a(tueous  ])hase  contains  small  cpiantities 
of  electrolytes;  the  water-in-oil  ty])e  of  emulsion  will  not 
conduct  electidcity,  the  oil  external  ])base  being  a  good 
electric  insulator. 


Theories  of  Emulsification 

A  half  century  or  more  ago  pharmacists  were  su])i)osed 
to  know  the  most  about  emulsions  and  emulsification. 
More  recently,  emulsions  have  ])ecome  a  field  of  endless 
research  and  study  by  tbe  iihysical  chemists  because  of 
the  economic  importance  of  certain  of  them.  For  ex- 
am])le,  the  crude  oil  from  certain  oil  wells  of  the  United 
States  comes  from  the  ground  in  the  form  of  an  emul¬ 
sion.  In  the  iirocess  of  refining,  the  emulsion  has  to  be 
broken.  This  ])osed  a  problem  for  the  cbemists  and  led  to 
extensive  researches  into  the  technological  and  theoridi- 
cal  asjiects  of  emulsions  and  theories  of  emulsification. 
As  a  result,  many  theories  have  been  advaiu'ed  in  ex¬ 
planation  of  the  chemistry  and  physics  fif  emulsification, 
but  no  one  theory  seems  to  satisfy  all  conditions  ])os- 
sible  in  systems  so  conijilex  and  variable  as  emulsions. 

An  early  theory  proposed  by  (Ja<h  was  termed  the 
Chemical  Force  Theory.  1 W  observed  that  a  spontaneous 

^Clayton.  W.;  Assoc.  Sci.  Colloid  Rep.  Z:  96  1918 

-Lad.  .J.  :  Arch.  Anat.  Physiol.  (Physiol.  .-Vbth.)  2:  igl'  igTs' 
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pinulsion  is  formed  wlien  an  oil  containing  some  free 
fatty  acid  is  made  to  come  into  contact  with  a  solution 
of  sodium  carbonate.  Since  the  emulsion  formed  at  the 
interface  of  the  two  immiscible  liquids  without  shaking 
or  agitation,  its  appearance  was  attrilmted  to  the  chem¬ 
ical  energy  involved  in  tlie  reaction  between  the  fatty 
acid  and  the  sodium  carbonate  to  form  a  sodium  soap. 
The  soap,  in  turn,  emulsionized  the  oil.  Gad  olitained  a 
maximum  amount  of  spontaneous  emulsification  with  a 
0.25  per  cent  solution  of  sodium  carbonate  and  a  5.5  per 
cent  concentration  of  the  fatty  acid  in  oil.  He  observed 
that  the  limits  of  a  spontaneous  emulsion  were  not 
only  constant  Init  also  narrow.  Lee®  repeated  the  experi¬ 
ments  of  Gad  and  postulated  that  tlie  emulsifying  prop¬ 
erty  of  the  fatty  acids  is  a  function  of  their  structure  be¬ 
cause  emulsification  increased  in  going  from  the  lower 


to  the  liigher  members  of  the  series. 

The  Surface  Tension  or  Interfacial  Tension  Theory  of 
emulsions  suggests  that  the  emulsification  of  immiscible 
liquids,  such  as  oil  and  water,  is  made  possible  by  lower¬ 
ing  the  interfacial  tensions  between  the  two  liquids. 
Donnan’s'  classical  experiment  consisted  in  allowing  oil 
to  pass  dropwise,  by  means  of  the  Donnan  ])ipette,  up 
through  water  and  then  through  alkaline  solutions  under 
standard  conditions.  The  oil  released  into  the  water 
passed  to  the  surface  in  large  drops  which  could  be 
counted.  When  released  into  water  made  alkaline  with 
\aOir  0  0013  gram-mols/liter,  the  oil  passed  out  in  a 
rtne  stream,  making  it  impossible  to  count  the  droplets. 
Obviouslv  the  interfacial  tension  between  the  two  liquids 
bad  been  greatly  lowered.  This  Avas  explained  as  liemg 
due  to  the  formation  of  soap  liy  the  higher  fatty  acid  in 
the  oil  reacting  Avith  the  alkali.  The  soap  presumably 


«Lee.  C.  O. : 
’Donnan,  F. 


Unpublished  thesis.  University  of  Wisconsin, 
G.  :  Z.  physik.  Chem.  31:  42,  1899. 
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formed  a  layer  at  the  oil-water  interface  and  hindered 
coalescence  of  the  dispersed  oil  globules  and  served  in 
the  capacity  of  an  emulsifying  agent.  In  subsequent 
studies,  Donnan  and  co-workers  showed  tliat  the  lower 
fatty  acids  gave  no  emulsions.  They  observed  also  tliat, 
for  those  higher  fatty  acids  which  promoted  emulsifica¬ 
tion,  there  were  oi^timum  concentrations  at  which  these 
acids  would  promote  a  maximum  of  emulsification. 

The  Adsorbed  Film  Theory  of  emulsions  was  the  work 
of  Bancroft,®  who  accepted  the  surface  tension  theory  of 
Donnan  but  recognized  its  limitations.  Bancroft  con¬ 
sidered  the  soap  film  of  the  Donnan  experiments  to  be 
a  separate  phase  capable  of  being  wetted  by  both  the 
oil  and  water  but  not  to  the  same  degree  by  each.  This 
property  resulted  in  a  difference  in  the  surface  tension 
on  the  two  sides  of  the  film  and  tended  to  envelop  one 
or  the  other  of  tlie  liquids  in  the  form  of  droplets.  It 
was  reasoned  that  oil  would  be  dispersed  in  droplets  in 
water  if  the  interfacial  tension  between  water  and  the 
film  were  less  than  the  interfacial  tension  between  the 
oil  and  the  film.  Later,  Bancroft®  stated  that  for  a  sid)- 
stance  to  act  as  an  emulsifying  agent,  it  must  be  absorlied 
at  the  interface  and  form  a  coherent  film  there.  Soaps 
of  the  monovalent  cations  readily  disperse  in  water  but 
not  in  oil;  therefore,  the  water  side  of  the  film  has  a 
lower  surface  tension  than  the  oil  side,  and  an  oil-in¬ 
water  emulsion  is  formed.  Soaps  of  di-  or  I)i-valent  ca¬ 
tions  more  readily  disperse  in  oil  than  in  water;  conse¬ 
quently,  the  oil  side  of  the  film  has  a  lower  surface  ten¬ 
sion  than  the  water  side.  Such  emulsifvinff  ao-ents  uro 
duce  water-in-oil  emulsions.  *  -  -  Pio 

Tlie  eimilsion  types,  W/0  or  ()/  \V,  altliougli  soinewliat 
dependent  upon  otlier  faetors,  may  l)e  prediete<l  from  a 

Bancroft,  W.  D. :  J.  Phys.  Chem.  17:  514  1913 

Bancroft,  W.  D. :  J.  Phys.  Chem.  l!>:  275]  1915! 
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knowledge  of  the  ])r(‘fereidial  wetal)ility  of  the  emulsi¬ 
fying  agent  hy  the  immisei))le  liquids  involved. 

'idle  adsorbed  him  theory  was  further  studied  and  de¬ 
veloped  hy  Langmuir ’s’'’  Theory  of  Molecular  Orienta¬ 
tion,  which  accounts  not  only  for  the  orientation  of 
solutes  at  tlu‘  interface,  hut  also  for  finely  divided  solids 
which  are  known  to  promote  the  formation  of  emulsions. 
This  involves  the  problem  of  preferential  wetting  of  the 
solid  bodies  hy  the  licpiids  as  well  as  the  factor  of  the 
angle  i*esiilting  at  the  solid  liipiid  interface. 

The  Oriented  Wedge  Theory,  proposed  hy  Harkins” 
and  co-workers,  led  them  to  conclude  that  the  type  of 
emulsion  produced  is  intimately  connected  with  the  num¬ 
ber  of  oleate  radicals  in  the  molecule  of  the  soap  used. 

In  1917,  Fischer’^  advanced  the  idea  that  permanent 
emulsions  were  best  obtained  when  the  water  or  other 
medium  acting  as  the  dispersing  agent  “is  all  used  in 
the  formation  of  a  colloid  hydration  (solvation)  com- 
])Ound.”  lie  says,  “An  emulsion  is  stabilized  only 
through  the  addition  of  a  lyoidiilic  (hydroi)hilic)  colloid. 
The  amount  of  colloid  necessary  is  relatively  great.  It 
must  he  sufficient,  at  least  in  the  production  of  an  emul¬ 
sion,  to  hind  all  the  water  if  an  emulsion  showing  real 
permanence  is  to  he  produced.”  Pharmacists  are  famil¬ 
iar  witli  the  4-2-1  ratios  of  oil-water-emulsifter  in  making 
cod  liver  oil  emulsion.  This  lends  support  to  Fisdier’s 
Hydration  Theory  hut  it  does  not  explain  how  Picker¬ 
ing,  in  1907,  was  able  to  obtain  a  99  per  cent  mineral 
oir’emulsion  or  how  some  workers  have  been  able  to 
emulsionize  more  tlian  90  cc.  of  kerosine  m  2  cc.  of  a 
2  per  cent  solution  of  sodium  oleate. 

Many  other  theories  have  been  advanced  to  explain 
the  fonnation  of  emulsions.  The  modern  theories  re- 

M.  r>.:  Kat.s  an.l  Fatty  Po.ene.at.on. 
New  York.  1917,  John  Wiley  &  Sons. 
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((Hire,  for  explanation  and  nnderstanding,  a  considerable 
knowledge  of  colloid  and  jiliysical  clieinistry.  Clayton’s 
book  is  an  antlioritative  treatise  upon  emulsions  and  is 
recommended  as  a  detailed  discussion  of  tlie  subject. 

The  Preparation  of  Emulsions 

.Most  medicinal  emulsions  today  are  manufactur(‘d 
items  because  they  can  be  I'eadily  jirepared  by  niecbani- 
cal  mixers,  liomogenizers,  and  colloid  mills  of  varying 
capacities.  iMacliines  do  a  better  job  of  dis])ersion  than 
can  be  done  by  band  metliods.  Nevertheless,  the  pharma¬ 
cist  may  be  called  upon  to  ])rej)are  emulsions  by  means 
of  either  the  mortar  and  ])estle  or  the  bottle  method.  For 
this  reason  he  needs  to  know  the  jirincijiles  involved  in 
these  procedures. 

There  are  three  commonly  known  methods  for  making 
emulsions;  they  are  the  continental,  the  English,  and  the 
bottle  methods.  Cod  liver  oil  emulsion  is  ])re])ared  of- 
hcially  by  the  continental  method  which  consists  of  mix¬ 
ing  the  acacia,  1  ])art,  and  the  oil,  4  ])arts,  intimately. 
To  this,  2  ])arts  of  water  are  added  all  at  once,  followed 
by  rapid  tritui-ation,  until  a  priniarij  emulsion  is  formed. 
Flavoring,  sweetening,  and  preservative  agents  may  then 
be  added  and  the  volume  made  to  the  quantity  specified. 

The  English  method  ])er  se  is  not  ap])licable  to  the 
manufacture  of  any  official  emulsion.  It  consists  in  mak¬ 
ing  a  solution  of  -t  ])arts  of  acacia  in  8  parts  of  water, 
lo  this,  8  ])ai-ts  of  the  oil  are  added  in  divided  ])()rtions, 
each  being  thoroughly  emulsified  before  the  next  is  added! 
This  process  is  more  difficult  fhan  the  continental  method 
but  yields  good  emulsions.  4’he  well-known  mayonnaise 
salad  dressing  is  pi*epared  by  the  English  method.  Egg- 
yolk,  in  this  emulsion,  serves  as  flie  emulsifying-  .tgenr. 
Oil  IS  added  slowly,  or  in  divided  jiortions,  and  is  e'lniil- 
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sionized  by  means  of  a  beater  or  a  meclianical  mixer. 
When  the  maj’onnaise  liecomes  too  thick,  it  may  lie 
tliinned  by  adding  lemon  juice  or  vinegar,  giving  flavor 
or  tartness  which  makes  the  oil  acceptable  as  a  salad 
dressing.  Egg  yolk  is  the  emulsifier  to  which  acids  may 
be  added  without  causing  the  emulsion  to  break.  Egg  is 
the  emulsifying  agent  for  the  oils  used  in  acetic  turpen¬ 
tine  liniment,  which  is  a  distinctly  acid  product. 

The  so-called  bottle  method  is  used  to  emulsify  vola¬ 
tile  liquids  such  as  chloroform  and  volatile  oils.  In  this 
process  the  acacia  is  placed  in  a  dry  bottle;  the  oil  is 
added  and  the  two  are  mixed  well  by  shaking.  Water  is 
then  added  in  divided  portions  and  emulsionized,  after 
each  adition,  by  vigorous  shaking.  Emulsions  of  volatile 
oils  may  lie  made  more  stable  if  mixed  with  approxi¬ 
mately  an  eciual  amount  of  a  fixed  oil  before  being  emulsi¬ 


fied. 

There  is  a  skill  to  the  art  of  making  emulsions.  For 
instance,  the  vessels  in  which  emulsions  are  being  made 
should  not  be  completely  filled,  so  that  there  will  be  room 
for  agitation  of  the  mixture  without  loss  by  splashing. 
In  many  instances,  lietter  emulsions  may  be  obtained  by 
intermittent  agitation  than  liy  continuous  agitation  or 
shaking.  A  standing  period  in  the  process  of  making 
an  emulsion  seems  to  give  the  phases  time  to  orient  them¬ 
selves  ])roperly  Avithin  the  system.  Violent  or  prolonged 
ao-itation  tends  to  cause  coalescence  of  the  dispersed  glob- 
uTes  into  large  ones.  This  seems  to  be  true  especially 
in  the  case  of  hand-made  emulsions.  ^loreover,  the  glob¬ 
ules  of  the  dispersed  phase  of  handmade  emulsions  are 
never  verv  uniform  and  may  range  from  10  to  lUU 
microns  in  diameter.  The  glolniles  of  an  emulsion  after 
homogenization  are  uniform  and  greatly  reduced  in  size 
and  can  easily  be  made  to  show  the  Brownian  movemen 
when  viewed  by  the  microscope. 


ElVriJLSIONS 


273 


Emulsifying  Agents 

Acacia  and  egg  yolk  liave  l)een  mentioned  as  emulsi¬ 
fying  agents.  Otlier  successful  emulsifiers  are  traga- 
canth  and  its  mucilage,  mucilage  of  chondrus,  gelatin, 
agar,  albumin,  solution  of  soap  bark,  triethanolamine 
and  its  esters,  cholesterol,  cetyl  alcohol,  and  certain  in¬ 
soluble  substances,  such  as  fullers’  earth,  and  bentonite. 
In  pharmaceutical  practice  the  leading  emulsifiers  are 
acacia,  tragacanth,  and  chondrus.  The  cosmetic  indus¬ 
try  makes  much  use  of  the  higher  alcohols  such  as  choles¬ 
terol  and  its  esters,  triethanolamine  and  its  esters,  cetyl 
alcohol,  and  the  newer  surface  tension  depressants  such 
as  sodium  lauryl  sulfate.  In  addition,  mention  should 
be  made  of  some  of  the  newer  emulsifying  agents  such 
as  sodium  alginate,  methyl  cellulose,  sulfated  hydro¬ 
genated  castor  oil  and  other  sulfated  compounds,  sul- 
fonated  compounds,  cjuarternary  ammonium  compounds, 
lecithin,  and  others.  A  detailed  outline  and  discussion 
of  the  emulsifying  agents  has  been  prepared  by  Biisse,^'* 
to  which  the  student  is  referred.  Bunker,^^  in  the  same 
hook,  has  prepared  a  chapter  on  colloids,  emulsions,  and 
suspensions  which  may  be  consulted  with  profit. 

There  is  a  brief  discussion  of  Pharmagel  A  and  Phar- 
magel  B,  two  gelatin  types  designed  for  the  prei)aration 
of  emulsions,  on  page  64.3,  United  States  Pharmacopoeia 
XIII  and  page  708,  National  Formulary  VIII.  The  per¬ 
centage  of  the  emulsifying  agent  in  the  formulas  sug¬ 
gested  is  relatively  low.  It  is  stated  that  “this  emulsion 
cannot  be  prepared  by  trituration  or  by  the  usual  Stir¬ 
ling  (levices,  which  means  that  a  homogenizer  or  a 
colloid  mill  is  needed  for  the  iirejiaration  of  emulsions 
when  gelatin  is  the  emulsifying  agent.  The  low  solubil- 
lU^tio  of  such  substances  as  gelatin,  agar,  and  traga- 
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cantli  does  not  })erinit  them  to  he  used  in  large  amounts 
as  emulsifying  agents.  To  illustrate:  only  about  one- 
eiglith  to  one-sixth  as  much  tragacanth  as  acacia  is 
needed  to  form  emulsions.  Even  smaller  proportions  of 
gelatin  and  agar  are  used. 

The  nature  of  emulsifying  agents  is  so  variable  that  it 
is  almost  impossible  to  make  any  comparison  of  their 
emulsifying  efficiencies.  Some  attention  has  been  given 
to  the  study  of  pH  concentration  of  the  phases  and  of 
the  emulsifier  with  respect  to  the  stability  of  the  finished 
emulsion.  In  some  cases  it  seems  that  two  emulsifying 
agents  produce  a  l)etter  emulsion  than  one;  for  example, 
the  official  liciuid  petrolatum  emulsion  with  phenolphthal- 
ein,  vdiich  contains  both  agar  and  acacia. 


Flavoring,  Sweetening,  and  Preservative 
Agents  in  Emulsions 

It  seems  necessary  to  add  certain  agents  to  improve 
the  taste,  odor,  and  stability  of  emulsions.  The  nature  of 
emulsions  fends  to  negate  sweetening  agents  and  flavors. 
Most  enudsions  are  white  or  milk-like  and  are  difficult 

to  color. 

Methyl  salicylate  is  used  to  flavor  the  official  cod  liver 
oil  emulsion  and  syrup  is  added  to  sweeten  it.  Both 
ai-e  added  to  the  primary  emulsion.  Certain  other  vola¬ 
tile  oils  have  been  used  as  flavoring  agents,  but  some  of 
them  seem  to  accentuate  the  unpleasantness  of  fixed 
oils.  It  has  been  argued  that  the  flavor  should  be  added 
to  the  oil  ])rior  to  its  emulsionization. 

Vanillin,  vanilla  extract,  fluidextract  of'  licorice,  choco¬ 
late  svriu),  and  malt  extract  are  acceptable  flavoring 
agents  for  emulsions.  Saccharin  is  used  to  sweeten 
liquid  petrolatum  emulsion  with  phenoliihthalein.  I  n- 
dissolved  sugar  should  not  be  added  to  eniulsioiis. 

\rost  medicinal  emulsions  are  reasonably  stable  so 
that  the  addition  of  jireservatives  is  not  necessary.  I  He 
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liquid  petrolatum  emulsions  do,  however,  have  a  tendency 
to  develop  mold  growths;  they  contain  about  6  per  cent  of 
alcohol,  used  chiefly  for  preservative  purposes.  Benzoic 
acid,  sodium  benzoate,  and  n-butyl  parahydroxbenzoate 
have  been  used  as  preservatives  for  emulsions.  It  is  com¬ 
mon  practice  to  add  preservatives  to  cosmetic  emulsions. 
Hydrophilic  ointment  contains  both  methylparaben  and 
propyl])araben  as  preservative  agents.  Phenylmercuric 
nitrate,  benzoate,  and  borate  have  been  recommended  tor 
the  emulsion-like  preparations  intended  for  external  use. 


Creaming  and  Breaking  of  Emulsions 


Milk  is  an  enudsioii.  (lood  whole  milk  in  bottles,  as 
delivered  daily  to  one’s  doorstep,  shows  a  cream  layer 
at  the  top.  This  represents  most  of  the  emulsihed  butter 
fat  which,  upon  standing,  settles  out  at  the  top  because 
the  fat  is  lighter  than  the  aqueous  ])hase  of  the  milk. 
This  is  an  example  of  what  is  known  as  creamiiuf  oi-  .s’cp- 
(u  at  ion  in  an  emulsion.  By  gentle  shaking  the  cream 
layer  l)ecomes  well  mixed  with  the  aqueous  layer  to 
lorm  whole  milk  again.  However,  if,  u})on  long  standing, 
oi‘  for  other  causes,  the  cream  layer  shows  globules 
of  oil  at  the  top,  the  emulsion  has  cracked  or  broken. 
The  free  oil  cannot  be  re-emulsified  by  gentle  shaking 
and  an  emulsion  no  longer  exists. 

In  ])harmaceutical  practice  the  aim  is  to  pre])are 
stable  emulsions.  In  technology  the  problem  of  cracking 
emulsions  often  arises,  as  in  the  case  of  the  oil-field 
emulsions,  where  successful  deemulsification  is  the  de¬ 
sired  end.  In  ceilain  assay  ])rocedures  the  emulsion  has 

to  be  cracked,  as  in  the  butter  fat  determination  of  whole 
milk. 


Emulsions  may  be  caused  to  ciack  by  tlie  addition  of 
latber  laiRe  amounts  of  alcohol  or  soluble  salts,  sucb  as 
sodium  chloride  and  calcium  chloride.  Strong  acids  and 
bases  are  frood  deemulsifyiue  Emulsions  will  not 
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withstand  extremes  in  temperature  largely  liecaiise  heat 
vaporizes  the  aqueous  jihase  and  freezing  congeals  it. 
These  various  agents,  alcohol,  salts,  acids,  bases,  heat,  and 
cold,  all  have  a  marked  affinitv  for  water;  thev  are  ca- 
pahle  of  liringing  about  chemical  and  physical  changes 
adequate  to  cause  the  emulsion  system  to  crack.  For 
these  reasons  pharmacists  have  always  been  cautious 
about  adding  chemicals  to  emulsions  and  have  respected 
temperature  in  the  matter  of  shipping  and  storage. 

Poorly  prepared  emulsions  will  crack  upon  standing. 
In  their  migration  upward  during  the  creaming  process, 
the  larger  gloubules  coalesce  as  they  collide  with  each 
other.  By  this  means  they  soon  become  massive  enough 
to  break  the  emulsion  film  and  float  upon  the  surface 
as  free  oil.  It  is  not  uncommon  to  see  globules  of  oil 
at  the  top  of  a  bottle  of  cream. 

Emulsions  have  lieen  made  to  crack  by  overagitation. 
Thev  niav  be  caused  to  crack  by  agitating  them  with 
coarse,  hard  material,  such  as  sand.  Among  other 
methods,  filtration  may  be  used  to  break  emulsions. 
Much  more  could  be  said  in  explanation  of  the  cracking 
of  emulsions  and  the  machinery  which  has  been  invented 
for  that  purpose. 


Machines  for  Making  Emulsions 

It  is  now  possible  to  obtain  equipment  foi  both  the 
small  and  large-scale  manufacture  of  emulsions.  Mixers 
and  stirring  devices  such  as  the  hand  egg  beater,  the  well- 
known  electric  mixers,  the  nialted-niilk  stirrer,  and  the 
Waring  blender  may  be  used  to  prepare  small  lots  of 
emulsions.  Stirring  or  whipping  devices  of  this  kind  are 
likely  to  pull  too  much  air  into  the  emulsion,  especia  > 
if  operation  is  at  high  speed. 


EIMULSIONS 


Emulsions  aro  fiiiisliod  l)y  liie  lioiiiogeiiiziiig  macliinos. 
Homogoiiizod  milk  and  croam  liavG  ])0en  on  tliG  maikGt 
for  many  yGars.  W  liGii  so  IrGatod,  milk  and  ciGam  aiG 
smooth  and  show  no  soparation  of  a  croam  layor  upon 
standing.  This  is  bGcansG  tliG  fat  globulos  in  tliG  milk 
and  crGam  havG  l)GGn  rGdiicod  in  sizG  many  tiniGS  l)y  tliG 
forcG  of  tliG  machiiiG.  G1o1)u1gs  ranging  in  dianiGtor 
from  10  to  40  or  moro  microns  may  Gasily  ])g  rGducGd 
to  an  avGragG  dianiGtGr  of  1  to  5  microns.  Small  hand 
homogGnizGi's  (Fig.  8)  arc  now  available  and  are  nsefid 
in  improving  small  amonnts  of  Ginnlsions. 


Fig.  8.— Hand  liomogenizer.  (Courtesy  Central  Scientific  Company.) 

The  homogGnizGi-  improves  and  stabilizes  emnlsions 
by  shattering  the  larger  globnles  into  many  smaller  ones. 
This  is  accomplished  by  forcing  the  liquid,  under  high 
pressure,  tlu-ongh  a  small  oritice  against  a  highly  polislied 
hard  surface.  The  force  generated  l)y  several  liundred 
pounds  of  pressure  not  only  results  in  increased  dis¬ 
persion,  but  also  in  greater  uniformity  of  the  droitlets. 
Improvement  in  this  respect  may  be  observed  by  the 
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microscope.  Stal)ilization  is  further  aided  l)y  the  in¬ 
creased  viscosity  of  the  emulsions,  wluch  is  hrought 
about  l)y  the  increased  niuuher  of  ])articles  resulting' 
from  homogenization. 

Colloid  mills  are  also  useful  in  i-ediicing  the  globule 
size  of  emulsions.  The  princi])le  by  which  such  mills 
operate  is  that  of  grinding  and  sharing.  The  liquid  is 
passed  between  plates  closely  set  so  that  the  larger 
})articles  of  a  suspension  are  reduced  by  being  shattered 
in  a  manner  ([uite  unlike  that  of  an  homogenizer.  .Mills 
of  tliis  ty])e  are  available  for  small-scale  manufacturing. 
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English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Cod  Liver  Oil  Emulsion 

Kmulsum  Olei  Morrhuae 

An  emulsion  containing  oO  [ter  cent 
by  volume  of  cod  liver  oil 

Id(iuid  Petrolatum  Emulsion 
Emulsmn  Petrolati  Liqwidi 

An  emulsion  containing  50  per  cent 
by  volume  of  liquid  petrolatum 

Emulsions  Ofbhcial  in  the 

National  Formulary  VIII 

English  Title 

Latin  Title 
( Synonym ) 

Definition 

or 

Descri])tion 

Cod  Tdver  Oil  Emulsion  with  Malt 
Linulsvm  Olei  Morrhuae  cum 
Malta 

(xMalt  and  Cod  Liver  Oil) 

An  emulsion  containing  about  .‘10  per 
cent  by  volume  of  cod  liver  oil  ami 
about  '54  per  cent  by  volume  of 
malt  extract 

Liiiuid  Petrolatum  Emulsion  with 
Phenolphthalein 

K mulsuni  Petrolati  Liquddi  cum 
Phenolphthaleino 

An  emulsion  containing  50  per  cent 
by  volume  of  heavy  liquid  petro¬ 
latum  and  0.4  (Jm.  per  100  cc.  of 
])henolphthalein 

Pine  Oil  Emulsion  Concentrate 

Emulsum  Olei  Pini  Concentratum 

An  emulsion  containing  about  (55  per 
cent  bv  volume  of  pine  oil  and 
about  10  per  cent  of  water;  ile- 
scribed  as  a  clear,  colorless,  or  pale 
yellow  liquid 

Turpentine  Oil  Emulsion 

Emulsum  Olei  Terebinthtnae 

An  emulsion  containing  about  lo  J»er 
cent  by  volume  of  turpentine  od 

EMULSIONS 
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Comments  Concerning  the  Emulsions  Official  in  the 
United  States  Pharmacopoeia  XIII 

Cod  Liver  Oil  Emulsion.— This  einnlsion  is  prepared 
by  file  coutiuental  ])rocess.  Tlie  ])riinary  eiiiiilsion  is 
made  by  mixing  tlie  acacia  and  tlie  oil  together  in  a  dry 
mortar  and  tlien  adding  tlie  wat(‘r;  this  is  followed  1)\ 
rapid  trituration.  These  three  ingredients  have  been 
added  in  the  proportions  of  4,  and  1  of  oil,  water,  and 
acacia,  respectively.  No  emulsion  is  formed  by  mixing 
oil  and  acacia,  since  water  is  an  essential  third  in¬ 
gredient  for  the  formation  of  an  emulsion.  Syrup  and 
methyl  salicylate  are  added  to  the  primary  emulsion  and 
are  followed  bv  sufficient  distilled  water  to  make  the  re- 
quired  volume. 

An  emulsion  of  this  kind  is  very  easy  to  prepare  if  one 
observes  the  suggestions  of  the  official  procedure  which 
are  first,  the  use  of  dry  vessels;  second,  thorough  mix¬ 
ing  of  the  oil  and  acacia;  thii-d,  rapid  trituration  follow¬ 
ing  the  addition  of  the  water.  The  mortar  is  suggested 
for  the  preparation  of  small  amounts,  but  mechanical 
devices  are  recommended  for  making  large  volumes  of 
emulsions. 


Emulsions  of  heavy  oils  are  rather  viscous  and  losses 

in  transferring  them  from  the  mortar  to  a  bottle  are 

rather  large,  but  they  may  be  minimized  by  i*insing  the 

mortar  with  the  water  needed  to  make  up  the  total 

volume,  '^riie  official  emulsions  are  oil-in-water  emulsions 

and  can  be  diluted,  without  trouble,  with  small  amounts 

of  water.  Cod  liver  oil  is  valued  for  its  content  of 

vitamins  A  and  I).  Yitaniin  A  is  especially  sensitive 

to  oxidation  wliicli  is  liastened  by  eniulsionization  of  the 

oil.  for  this  reason  the  eninlsion  should  he  freshlv 

preiiared.  Emulsions  of  fixed  oils  are  acceptahle  forms 
ot  medication. 
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Containers  for  this  and  all  other  emulsions  should 
he  tightly  stoppered. 

Liquid  Petrolatum  Emulsion. — This  emulsion  is  pre¬ 
pared  in  the  same  way  as  cod  liver  oil  emulsion.  About 
6  per  cent  of  alcohol  appears  in  the  formula  as  a  solvent 
for  the  vanillin  and  as  a  preservative.  Emulsions  of 
licjiiid  petrolatum  have  been  known  to  develop  growth 
of  molds.  For  this  reason  benzoic  acid  may  be  used  for 
preservative  purposes.  This  type  of  emulsion  appears 
upon  the  market  with  agar,  vitamins,  and  other  ad¬ 
juvants  added  under  familiar  names. 


Comments  Concerning  the  Emulsions  Official  in  the 
National  Formulary  VIII 

Cod  Liver  Oil  Emulsion  With  Malt.— This  emulsion  has 
tragacanth  as  the  emulsifying  agent.  It  is  reinforced 
by  extract  of  malt  which  has  emulsifying  properties, 
disguises  the  taste,  and  adds  nutritional  \alue.  The 
malt  extract  is  added  to  the  primary  emulsion  in  por¬ 
tions,  followed  by  thorough  shaking  or  stirring  after 


each  addition. 

Liquid  Petrolatum  Emulsion  With  Phenolphthalein.— 
This  preparation  involves  the  pi-ocedures  of  both  the  con- 
tinental  and  Engiisli  lUftliods  of  makins  emult<ions.  A 
portion  of  the  heavy  li(|uid  petrolatnin  is  made  into  a 
primary  emulsion  witli  the  aeaeia  and  water.  The  re¬ 
mainder  of  the  licpiid  petrolatum  is  added  to  the  lumnary 
emulsion  in  divided  iiortions  and  throughly  emulsihed 
after  eaeh  addition.  At  this  point  in  the  procedure  the 
agar  solution  is  also  added  in  portions  and  aids  in  niam- 
taiiiing  the  proper  consistency  of  the  einiilsion.  Ihe 
r,  to  C  per  cent  of  alcohol  present  serves  as  a  solvent  toi 
the  phenolphthalein,  vanillin,  and  saccharin  and  is  also 
a  preservative. 
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281 


Emulsions  of  this  kind  may  be  made  in  small  amounts 
in  a  mortar,  l)nt  the  use  of  a  mecdianical  mixer  greatly 
facilitates  production,  esi)ecially  where  large  quantities 


are  to  he  had. 

Pine  Oil  Emulsion  Concentrate. — This  concentrate  is 
a  manufactured  emulsion,  so  there  is  no  official  piocediiie 
for  jireparing  it.  Soap,  siilfonated  oil,  or  othei  emiilsi- 
tiers  are  used  to  emulsify  the  ])ine  oil  into  a  clear,  coloi- 
less,  or  pale  yellow  liquid.  Emulsions  are  not  usually 
colorless.  One  cc.  of  the  ])ine  oil  emulsion  cencentrate 
will  dilute  with  19  cc.  of  distilled  water  to  form  a  stable 


emulsion. 

This  emulsion  is  described  as  being  a  “clear,  colorless 
or  pale  yellow  liquid.”  Perhaps  this  is  the  place  to  say 
that  transparent  emulsions  are  possible  A\dien  the  two 
licpiids  involved  have  the  same  index  of  refraction.  If 
the  lic(uids  differ  in  their  dis])ersion  of  light,  they  may 
show  one  color  by  reflected  light  and  another  by  trans¬ 
mitted  light.  Such  emulsions  are  referred  to  as  chro¬ 
matic  emulsions,  a  number  of  which  has  been  prepared 
by  Holmes  and  Cameron.^®  Veiy  dilute  emulsions  may 
be  clear. 

Turpentine  Oil  Emulsion. — This  ])roduct  is  a  15  per 
cent  emulsion  of  the  rectified  oil  of  turpentine.  Since 
this  is  a  thin  oil  a  larger  pro])ortion  of  the  acacia  is 
required  for  a  good  emulsion  than  is  needed  for  emulsions 
of  the  fixed  oils. 


The  official  procedure  re(pnres  the  bottle  method,  which 
is  the  one  to  use  for  emulsifying  thin  liquids.  One  is 
rewarded  with  success  by  this  method  if  a  dry  bottle  is 
used  and  the  water  is  added  in  divided  portions  with 
biisk  shaking  after  each  addition. 


’^Holmes,  H.  N.,  and  Cameron,  D.  H. : 


J.  Am.  Chem.  Soc.  44;  72,  1922. 


Chapter  XV 

LINIMENTS.  LOTIONS,  AND  COLLODIONS 

LINIMENTS 


Liniments  are  liquid  or  seniisolid  preparations  of  an 
alcoholic,  saponaceous,  or  oily  nature,  intended  for  ex¬ 
ternal  use  and  to  he  applied  with  rubhing. 

In  use,  liniments  and  ointments  are  a})plied  in  about  the 
same  manner,  although  they  are,  with  few  exceptions, 
quite  different  in  consistency.  Those  liniments  which 
contain  volatile  sul)stances,  such  as  alcohol  and  chloro¬ 
form,  evaporate  very  rapidly  wdien  applied.  On  the 
other  hand,  oleaginous  liniments,  such  as  camphorated 
oil  and  others,  do  not  evaporate  when  applied.  As  a 
rule,  liniments  are  applied  to  the  unbroken  skin,  while 
in  some  instances  ointments  may  he  applied  to  broken 
skin  surfaces  hut  not  with  rubbing. 


AVhile  the  al)Sor])tion  of  medicinals  through  the  un- 
])roken  skin  is  a  moot  question,  it  will  he  observed  that 
we  are  sometimes  warned  against  using  too  freely  lini¬ 


ments  of  aconite  and  chloroform  and  belladonna  l3ecause 
of  the  danger  of  the  absorption  of  the  toxic  alkaloids 
of  the  drugs  in  question.  It  would  seem,  therefore,  that 
substances  which  are  dissolved  in  volatile  solvents  like 
alcohol  and  ai)plied  to  the  skin  with  rubbing  may  be 
made,  to  some  extent  at  least,  to  penetrate  the  skin. 
Penetration  would  seem  to  be  more  certain  if  rubbing 
accoiupanies  ai)plicatiou  and  also  more  likely  from  volta- 
tile  solvents  tlian  from  nonvolatile  ones. 

As  to  tlie  genei-al  nature  of  the  14  otiicial  lininieiit^. 
with  respect  to  their  composition,  2  are  essentially  hydro^- 
alcoholic  solutions,  5  are  soap-alcohol  solutions,  and  i 
a.av  lie  termed  oleaginous.  Of  the  7  oleaginous  l.ni- 
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r,  are  eimilsions,  2  oV  whieli  eo.itain  insoluble 
porv.lers  in  tbe  suspension.  The  eimilsion-like  liniments 
should  all  be  dispensed  with  "shaUe  well  ’  labels. 

In  certain  classitications  of  liniments  they  are  men¬ 
tioned  as  being  alcoholic,  oily,  and  enmlsion-like  ])rei)- 
arations.  It  has  also  been  suggested  that  those  lini¬ 
ments  which  involve  a  chemical  reaction  in  the  process  ot 
pre])aring  them  he  classed  as  chemical  ijrodiicts.  How¬ 
ever,  since  more  than  half  of  the  liniments  have  soa]) 
added  or  formed  as  a  constituent,  it  would  seem  proper 
to  call  them  sa[)onaceoiis  iirejiarations  as  is  indicated  in 
the  detinition  at  the  beginning  of  this  discussion. 

The  oliicial  liniments  have  maintained  a  good  average 
in  the  total  number  listed  as  official.  The  highest  iiumher 
official  in  both  the  Pharmacopoeia  and  the  National  Por- 
niulary  was  P)  in  181)0.  The  total  number  official  today 
is  l-t,  10  of  which  are  National  Formulary  preiiarations. 
The  largest  number  ever  official  in  the  Pharmacopoeia 
was  10,  in  1880. 


Liniments  Official  in  the  United  States  Pharmacopoeia  XI LI 


Englisli  Title 

Latin  Title 
( Synonym) 

Detinition 

or 

Description 

(’amphor  and  Soap  Idniment 
Linimentum  Camphorue  et 
Sa<pon  in 

(Soap  Idniment) 

An  alcolud-water  solution  of  soap, 
camplior,  and  rosemary  oil,  con¬ 
taining  about  ()4  per  cent  by  volume 
of  alcohol 

Cainplior  Idniment 

L i ni m ent nm  Ca  mph orae 
(Camphorated  Oil) 

A  20  per  cent  solution  of  camphor  in 
cottonseed  oil 

( 'Idoroform  Liniment 

Linimentum  Chloroformi 

A  clear,  slightly  colored  solution  of 
chloroform  and  camphor  and  soap 
liniment,  containing  about  45  per 
cent  of  alcohol  by  volume 

Soft  Soap  Liniment 

Linimentum  Sapanis  Mollis 
(Tincture  of  Green  Soap) 

A  solution  of  medicinal  soft  soap  in 
alcohol  perfumed  with  lavender  oil, 
containing  about  30  per  cent  liy 
volume  by  alcohol 

284 


OFFICIAL  PREPARATIONS  OF  PHARMACY 


Liniments  Official  in  the  National  Formulary  YIII 


English  Title 
Latin  Title 
(Synonym) 


Definition 

or 

Description 


Aconite  and  Chloroform  Liniment 
Linimentum  Aconiti  et  Chloro- 
formi 


A  solution  comi)osed  of  aconite  tluid- 
extract,  alcohol,  chloroform,  and 
camphor  and  soap  liniment,  con¬ 
taining  about  58  per  cent  of  alco¬ 
hol  by  volume 


Ammonia  Liniment 

L i n i m en t u  rn  A  ?»  moniae 

(Volatile  Liniment;  Harts¬ 
horn  Liniment) 

A  liquid  emulsion  with  a  distinct  odor 
of  ammonia 

Belladonna  Liniment 

Linimentum  Belladonnae 

A  dark  liquid  conqiosed  of  camphor, 
5  per  cent  w/v,  in  belladonna  root 
fluidextract,  containing  about  t)4 
per  cent  by  volume  of  alcohol 

Calamine  Liniment 

Linimentum  Calaminae 

A  liiiuid  composed  of  a  suspension 
of  calamine  and  zinc  oxide  in  an 
emulsion  of  olive  oil 

Lime  Liniment 

Linimentum  Colds 
(Carron  Oil) 

A  yellowish  to  white  emulsion  [ire- 
pared  from  lime  water  and  linseed 
oil 

Neocalamine  Liniment 

Linim ent um  N eocala minae 

A  suspension  of  prepared  neocalaniine 
in  an  emulsion  of  olive  oil 

Compound  Soft  Soap  Liniment 

Linimentum.  Saponis  Mollis  Com- 
positum 

(Compound  Green  Soap  Tinc¬ 
ture) 

A  solution  of  soft  soap  and  juniper 
tar  in  a  77  [ler  cent  solution  of 
alcohol  by  volume 

Solid  Soap  Liniment 

Linimentum  Saponis  Spissum 
(Camphorated  Soap  Lini¬ 
ment;  Solid  Opodeldoc 


Turpentine  Liniment 

Liniment um  T ere h int h inae 

(Kentish  Ointment) _ 

Acetic  Turpentine  Liniment 
Lini  m  entuin  Ter  eh  in  t  h  inae 
Ace  tic  um 

(Linimentum  Album  N.  F. ; 

St.  John  Long’s  Lini¬ 
ment;  Stoke ’s  Lini¬ 
ment) 


A  semisolid  liniment  composed  chiefly 
of  sodium  stearate  in  alcohol  in 
addition  to  camphor,  thyme  oil, 
rosemary  oil,  water,  and  diluted 
ammonia  solution;  alcohol  content 
is  about  72  per  cent  by  volume 

A  solid  liniment  prepared  by  fusing 
rosin  cerate  and  turpentine  oil 


A  thin  emulsion  composed  of  tur¬ 
pentine  oil,  lemon  oil,  acetic  acid, 
egg,  and  water 
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Comments  Concerning  Liniments  Official  in  the 
United  States  Pharmacopoeia  XIII 

Camphor  and  Soap  Liniment. — Tliis  preparation  coin- 
monlv  known  as  soap  Umment,  is  also  called  kquul  opo¬ 
deldoc.  The  ingredients  are  dissolved  hy  agitation  and 
the  solution  is  permitted  to  stand  for  24  hours  befoie  be¬ 
ing  filtered.  This  is  done  to  allow  the  insoluble  sodium 
palmitate  of  the  hard  soap  to  settle  out,  thereby  making 
clarification  of  the  solution  easier. 

Camphor  Liniment. — This  is  a  nearly  saturated  solu¬ 
tion  of  camphor  in  cottonseed  oil.  The  official  procedure 
directs  that  the  oil  may  be  warmed  on  a  water  bath. 
While  the  canpihor  dissolves  more  readily  in  the  warm 
oil,  it  is,  at  the  same  time,  volatilized  by  the  heat,  hence 
the  precaution  to  stopper  the  container  securely.  Large 
pieces  of  canpihor  dissolve  slowly  even  in  warm  oil; 
therefore,  it  should  be  reduced  to  small  pieces  without 
the  aid  of  alcohol  or  other  ])artial  solvent  liquids.  To 
avoid  the  appearance  of  cloudiness,  store  the  liniment  in 
containers  which  are  thoroughly  dry. 

There  is  an  assay  procedure  for  the  camphor. 

Chloroform  Liniment.— Chloroform  liniment  contains 
about  30  per  cent  by  volume  of  chloroform  which  is  very 
volatile.  For  this  reason  it  must  be  stored  in  tightlv 
closed  containers;  even  then  it  is  likely  to  lose  chloroform 
upon  standing  for  long  periods  of  time.  Too  much 
water  either  in  the  container  or  in  the  cam])hor  and 
soap  liniment  will  i)roduce  a  cloudy  ])roduct.  The  lini¬ 
ment  may  be  assayed  for  its  chloroform  content. 

Soft  Soap  Liniment.— Soft  soap  liniment,  widely  known 
as  inicture  of  fireen  soap,  is  an  alcoholic  solution  with  a 
very  large  content  of  medicinal  soft  soap.  The  solution 
is  perfumed  with  lavender  oil  and,  according  to  the  offi¬ 
cial  procedure,  is  allowed  to  stand  for  24  hours  before 
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filtered.  Tliis  permits  the  insoluble  portions  of 
the  soap  to  settle  out,  inakiim;  it  easier  to  obtain  a  clear 
solution. 

Tincture  of  greim  soap  is  decidedly  alkaline  and  is 
not  used  as  a  liniment  lint  as  a  detergent  or  skin  cleanser 
preparatory  to  a  surgicad  operation.  It  is  employed 
also  as  a  shampoo. 

Comments  Concerning  Liniments  Official 
in  the  National  Formulary  VIII 

Aconite  and  Chloroform  Liniment. — This  product  is 
comiiosed  of  To  per  cent  by  volume  of  camphor  and  soap 
liniment,  to  vhicli  are  added  the  other  ingredients.  Be¬ 
cause  of  the  ])resence  of  volatile  chloroform,  the  product 
is  ajit  to  deteriorate  with  age,  even  though  it  is  stored 
in  well-closed  containers.  There  is  even  some  danger 
in  using  this  liniment  externally  because  of  the  toxic 
effect  of  aconite. 

Ammonia  Liniment. — Ammonia  liniment  is  termed 
volatile  Imimeut  because  of  the  volatile  character  of  the 
diluted  ammonia  solution.  It  might  be  termed  a  chemical 
jireparation  in  that  ammonium  soap  is  formed  b^  the  le- 
action  between  ammonium  hydroxide  and  the  oleic  acid. 
The  soap,  on  being  agitated  with  the  sesame  oil,  forms 
a  thick,  white  emulsion.  The  equation  for  the  reaction 
involved  mav  be  indicated  as  follows; 


C.dlaaCOOlI  A  NII4OB  - 
oieic  acid  r  Ainmoniuni 


_ (\,1I3,C()0N1T  + 

Ammonium  a  Water 
Hydroxide  Oleate  (Soap) 


lake  all  emulsions,  ammonia  liniment  should  he  dis- 
witi,  “slu.ke  well”  lai.el.  It  is  a  reas,„ial)ly 
stable  prodiiet  but,  upon  standing-,  it  shows  some  ci-eam- 
ing  and  deterioration. 
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Belladonna  Liniment. — Jlelladoima  liiiiineiit  is  a  potent 
l)reparation  and  sliould  l)e  used  oidy  upon  the  advice  oi 
a  i)hYsician.  The  atropine  in  tlie  belladonna  ])rodnces 
an  anesthetic  and  an  analij,'esi('  (dtect  when  the  liniment 
is  applied  locally  and  might  ])i-odnce  toxic  symptoms  if 
used  too  freely. 

Calamine  Liniment. — In  the  prei)aration  of  this  lini¬ 
ment  a  calcium  soap  is  formed  by  the  reaction  of  calcium 
hydroxide  and  the  five  fatty  acids  and  esters  of  the  olive 
oil.  The  soap,  in  turn,  emulsihes  the  oil.  The  agitation 
needed  to  effect  a  good  emulsion  aids  in  suspending  the 
insoluble  calamine  and  zinc  oxide. 

The  chemistry  involved  may  be  shown  in  the  followin 
equations : 


(»* 


2Ch,n33COOn  +  CalOH),  ^  Ca(Ch,H33COO),  +  2  H.O 
Oleic  acid  +  Oaleium  — >  Oaleium  (3leate  +  Water 

1  lydroxide 

,,H33C()OII)3C3lI.  +  3  ('a(OII)3  ^  3  Ca(C\, 1133000)3  +  2  03H3(0H)3 

Fat  +  Calcium  ^  Calcium  Oleate  +  Olyeeriu 

Hydroxide 


Lime  Liniment. — Lime  liniment  is  well  known  as 
carron  oil  and  has  the  reputation  for  being-  useful  in  the 
treatment  of  light  burns.  It  may  also  be  termed  a  chem¬ 
ical  product,  because  a  calcium  soap  forms  when  tlie  lin¬ 
seed  oil  and  the  lime  water  are  mixed.  The  chemistry 
is  the  same  as  shown  in  the  jireceding  paragra])lL 

The  ingredients  are  mixed  liy  agitation  wliich  results 
in  the  formation  of  a  water-in-oil  emulsion.  Wliile  the 
emulsion  is  a  reasonably  permanent  one,  it  nevertheless 


se])aiates  upon  standing  and  shows  some  deterioration 
with  age.  Lime  liniment  should  be  keid  in  well-closed 
containers  and  dispensed  with  a  “shake  well”  label. 

Neocalamine  Liniment.— The  discussion  concerning  the 
procedure  and  the  chemistry,  given  under  Calamine  Lini- 
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nient,  applies  also  to  this  product  and  need  not  he  re¬ 
peated  here. 

Compound  Soft  Soap  Liniment. — Tliis  product  is  pre¬ 
pared  hy  dissolving  the  soft  soap,  previously  warmed,  in 
the  alcohol  and  then  dissolving  the  juniper  tar  in  the  soap 
solution  and  filtering  it.  The  official  jirocedure  does  not 
suggest  that  the  solution  should  he  allowed  to  stand  be¬ 
fore  being  filtered,  hut  alcoholic  solutions  of  soap  are 
usually  allowed  to  stand  to  permit  finely  dispersed,  in¬ 
soluble  soa})  and  other  particles  to  coagulate.  The  coag¬ 
ulated  particles  are  held  back  by  the  filter,  but  in  fine 
suspension  they  pass  on  through  the  paper. 

The  juniper  tar  presumably  increases  the  antiseiitic 
value  of  the  soft  soap  solution  which  is  not  used  as  a 
liniment  but  as  a  detergent  in  certain  skin  diseases. 

Solid  Soap  Liniment.— This  liniment  was  formerly 
known  as  cdfuphot'dtcd  sodp  Uuiuicut .  In  some  commu¬ 
nities  it  is  better  known  as  soVid  opodeldoc.  The  finished 
product  is  seniisolid  in  that  it  will  not  pour  but  is  easily 
spread  with  the  hands.  Since  it  has  an  alcohol  content 
of  about  72  per  cent  by  volume,  it  serves  very  well  as  a 
rubliing  alcohol  compound  which  can  be  applied  without 
danger  of  spilling. 

The  oils  of  thyme  and  rosemary  add  little  more  than  an 
odor  to  the  foniiiila,  but  tlie  camphor  and  the  diluted 
ammonia  solution  may  exert  slight  rubefacient  action 
when  the  liniment  is  applied  with  rubbing. 

Sodium  stearate  is  formed  in  the  process  of  making 
this  liniment  by  a  reaction  betwi'en  the  stearic  acid  and 
the  nionohvdrated  sodium  carbonate.  The  sodium  stea¬ 
rate  is  a  hard  soap,  and  while  it  is  soluble  in  the  warm 
solution  during  preparation,  it  solidifies  upon  co()  ing. 
For  tliis  reason  the  solution  mixture  iiius  )e  i 

while  warm. 
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The  chemistry  involved  in  the  reaction  is  indicated 
hy  the  following  equation: 

2Ci,H35C00H  +  Na2C03-^  2Cidl35COONa  +  ^^^^2  + 

Stearic  acid  +  Sodium  Sodium  Stearate  +  C  arbon  +  ater 

Carbonate  (Soap)  Dioxide 

Solid  soap  liniment  must  be  preserved  in  tightly  closed 
containers. 

Turpentine  Liniment. — Turpentine  liniment  is  a  semi¬ 
solid  liniment  prepared  by  mixing  turpentine  oil  with 
melted  rosin  cerate.  The  mixture  solidities  upon  cooling 
but  is  sufficientlv  soft  to  be  easilv  handled.  When  a])- 
])lied  with  rubbing,  it  has  the  effect  of  a  counterirritant. 
Being  of  a  soft,  ointment-like  consistency,  it  should  be 
packaged  in  ointment  pots.  While  turpentine  oil  often 
appears  in  liniment,  Ixentish  ointment  (the  synonym  for 
this  preparation)  is  not  extensively  used. 

Acetic  Turpentine  Liniment. — This  liniment  is  rather 
well  known  as  Stake’s  liniment.  The  turpentine  oil,  400 
cc.,  and  the  lemon  oil,  16  cc.,  are  emulsified  with  the 
water  and  the  acetic  acid  by  agitation,  using  2  whole 
eggs  and  2  egg  yolks  as  the  emulsifying  agent.  Egg  yolk 
forms  a  stable  emulsion  in  the  ])resence  of  weak  acids; 
other  common  emulsifying  agents  do  not  function  as  such 
in  acid  solutions. 

There  may  be  a  sufficient  coagulation  of  the  egg  albu¬ 
min  by  the  acid  to  necessitate  straining  the  emulsion. 
The  presence  of  tur])entine  oil  and  the  acetic  acid  in  this 
formula  gives  the  liniment  rather  marked  rubefacient  ac¬ 
tion,  especially  when  ai)])lied  with  rubbing. 

A  liniment  very  much  like  this  is  often  prepared  by 
farmers,  using  vinegar  instead  of  acetic  acid.  It  is  re¬ 
garded  as  being  useful  for  rubbing  sore  or  siirained  mils- 
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(‘les  of  aiiiiiuils.  liecaiise  of  the  presence  of  e^gs,  this 
formula  will  spoil  rather  rapidly  unless  it  is  kept  in  well- 
closed  containers,  preferably  in  a  cool  ])lace. 


LOTIONS 


lA)tions  are  aqueous  preparations  containing  insoluble 
substances  which  are  held  more  or  less  in  suspension  and 
intended  to  be  applied  externally  without  rubbing.  ''Phe 
term  lotion  comes  from  the  Latin  word  lotio  which  means 
a  washing;  therefore,  lotions  are  commonly  referred  to  as 
“washes.” 


Tt  is  customary  to  think  of  lotions  as  containing  in¬ 
soluble  substances  in  suspension,  but  they  may  be  solu¬ 
tions  or  emulsions.  One,  benzyl  benzoate  lotion,  is  an 
emulsion,  but  none  of  the  official  lotions  are  solutions. 
In  a  few  instances  suspending  agents  such  as  bentonite 


magma  and  acacia  are  added  to  aid  in  forming  better 
suspensions  of  the  insoluble  sul)stances.  Some  of  the 
insoluble  constituents,  like  calamine,  are  added  as  such, 
but  others,  like  l)lack  oxide  of  mercury  in  black  wash, 
are  developed  in  the  ])rocess  by  chemical  reaction. 

AVashes  are  used  for  whatever  antiseptic  and  soothing 


value  they  may  have  in  the  treatment  of  a  vailety  of  skin 
affections  such  as  rash,  scaliies,  and  ulcers.  Calamine 
and  neocalamine  lotions  are  often  used  as  sun-screen 
jireparations  to  ])revent  sunburn.  Those  lotions  which 
are  in  the  nature  of  suspensions  should  he  dispensed  with 
“shake  well”  labels. 

As  evidence  of  ttie  growins  i)oi.ularity  of  lotions  as 
remedial  agents,  it  slionid  be  .stated  tbat  two  of  them 
were  made  official  in  tlie  United  States  Ubarmacopoeia 
XI II  for  tlie  tirst  time.  On  tlie  otlier  band,  tbe  Xational 
Formnlary  bas  always  bad  a  few  lotion  formnlas. 
Tbrongdi  tbe  first  four  editions  only  4  lotions  were  ot- 
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ficial;  now  tliere  are  7  in  tlie  National  Forniiilary  \MI1, 
making-  a  total  of  9  official  lotions.  It  is  only  rarely  that 
the  nninher  of  official  preparations  of  any  one  class  sliows 
an  increase  in  nunihei-  over  that  ])revionsly  listed. 


Lotions  Okkktai,  in  tiik  Unitko  Statks  Phakmacopoeia  Xlll 


Enfjlisli  Title 

Latin  Title 
(Synonym ) 

Detinition 

or 

Description 

Benzyl  Benzoate  Lotion 

Lotia  BemiiUs  Benzoati.s 

An  emulsionized  suspension  contain¬ 
ing  about  28  per  cent  by  weight  of 
benzyl  benzoate 

Calamine  Lotion 

Lotio  Calaniinae 

A  suspension  of  calamine  and  zinc 
oxide  in  lime  water  with  the  aid  of 
bentonite  magma 

Lotions  Okektai,  in  the 

National  Fok.mulauy  VITI 

En})lish  Title 

Latin  Title 
( Synonym ) 

Definition 

or 

Desi'iiption 

Black  Lotion 

Lotio  Xigra 

(Black  Wasli ;  .\(|ua  I’liaf^c- 
(laenica  Nigra) 

.V  more  or  less  suspension  of  black 
oxide  of  mercury  in  lime  water 

Plienolated  Calamine  Lotion 

I.otio  Calaminae  Phcnolata 

(Compoum]  Calamine  Lotion) 

A  liijuid  containing  1  per  cent  of 
licpiefied  iihenol  in  calamine  lotion 

Leail  and  Opium  Lotion 

Lotio  Plntnhi  et  Opii 

(Lead  and  0[)ium  Wash) 

A  susjiension  of  the  insoluble  corn- 
pounils  formed  by  a  reaction  be¬ 
tween  the  lead  acetate  and  tlie  con¬ 
stituents  of  opium  tincture 

Neocalamine  Lotion 

Lotio  Xeocaloininae 

sus[)ension  of  neocalamine  in  di 
luted  bentonite  magma 

Plienolated  Neocalamim*  Lotion 

Lotio  Xeoealaini >iae  Phenolata 
(Compound  Neocalamine  Lo¬ 
tion) 

A  liipiid  containing  1  per  cent  of 
liijuefied  phenol  in  neocalamine  lo¬ 
tion 

White  Lotion 

Lotio  Alba 

(Lotio  Sult'urala) 

.-Vn  aqueous  suspension  of  zinc  sulfide 

bellow  Lotion 

Lotio  Flava 

(Yellow  Wash) 

•Mon*  or  less  of  a  suspension  of  vellow 
oxide  of  mercury  in  lime  water 
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Comments  Concerning'  the  Lotions  Official  in  the 
United  States  Pharmacopoeia  XIII 


Benzyl  Benzoate  Lotion. — Tliis  lotion  is  iirepared  hy 
einulsioiiiziiig  insoluble  benzyl  benzoate  (a  elear,  color¬ 
less,  oily  li(iui(l)  in  trietlianolainine  oleate.  The  trieth¬ 
anolamine  oleate  is  formed  in  the  ])rocedure  by  mixing 
the  triethanolamine  (base)  and  the  oleic  acid. 

It  may  lie  ])repared  also  by  mixing  saponated  henzifl 
benzoate  with  water  until  well  enmlsilied.  Saponated 
l)enzyl  benzoate  is  a  100  per  cent  by  weight  mixture  of 
benzyl  benzoate  in  triethanolamine  oleate  and  serves  as 
a  stock  iireparation  for  preparing  dilutions  of  it. 


Calamine  Lotion. — The  official  formnla  directs  that 
calamine  and  the  zinc  oxide  be  mixed  with  the  glycerin 
and  about  100  cc.  of  the  diluted  bentonite  magma  and 
made  into  a  smooth  jiaste;  to  this  is  added  the  remainder 
of  the  diluted  magma  and  enough  calcium  hydroxide 
solution  to  make  the  volume  up  to  1000  cc.  The  ben¬ 


tonite  magma  is  added  to  aid  in  keeping  the  insoluble 
calamine  and  ziiu*  oxi<le  in  better  sus])ension  than  the\ 
otherwise  would  be.  The  glycerin  is  a  good  levigating 


agent  for  the  jiowders. 


Comments  Concerning  the  Lotions  Official  in  the 
National  Formulary  VIII 

Black  Lotion.— The  calomel  is  mixed  with  the  acacia 
so  that  the  black  mercurous  oxide  which  is  formed  when 
the  lime  water  is  added  will  be  finely  dispersed.  Even 
so,  the  insoluble  oxide  of  mercury  settles  out  so  that  the 
mixture  has  to  be  shaken  before  being  dispensed  or  used. 

Since  the  mild  mercurous  chloride  is  insoluble,  the  lime 
water  should  be  added  gradually  and  with  constant  agi¬ 
tation  to  the  acacia  and  calomel  mixture.  Any  unreacted 
calomel  will  appear  as  white  particles  through  the  mix¬ 
ture  The  chemical  reaction  involved  m  changing  the 
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wliite  iiieroiiry  salt  to  a  l>lack  one  is  indicated  liy  the 
t'ollowing’  equation: 

2HoCl  +  Ca(OH)o  llg.O  +  CaCl2  + 


The  mercurous  oxide  precipitate  tends  to  agglomerate 
into  larger  particles  upon  standing  and  to  form  free  mer¬ 
cury  and  mercuric  oxide  uj)on  exposure  to  light,  h  oi 
these  reasons  it  shovdd  be  })repared  extemporaneously. 

Phenolated  Calamine  Lotion. — This  lotion  is  prepared 
by  adding  1  per  cent  of  liquefied  phenol  to  calamine  lo¬ 
tion  with  careful  shaking  to  ensure  thorough  mixing. 
Phenol  is  sufficiently  anesthetic  to  relieve  the  itching  that 


accompanies  poison  ivy  dermatitis  and  other  skin  rashes. 

As  an  alternative  procedure,  the  plain  lotion  may  be 
phenolated  by  adding  the  liquefied  phenol  to  the  glycerin 
of  the  formula,  since  the  two  liquids  are  miscible. 

Lead  and  Opium  Lotion. — This  ])re})aration  may  be  of 
questionable  medicinal  value,  but  it  is  an  interesting  mix¬ 
ture.  The  o})ium  tincture  is  added  gradually  and  with 
stirring  to  a  solution  of  the  lead  acetate.  The  soluble 
plant  extractives  of  the  opium  are  })recipitated  l)y  the 
lead.  Since  i)recipitates  of  this  kind  are  insoluble  and 
since  they  involve  the  active  princi])les  of  the  drug,  it 
seems  reasonable  to  assume  that  any  action  which  the 
opium  tincture  might  have  by  and  of  itself  are  rendered 
useless  by  this  treatment.  Even  the  astringency  of  the 
lead  solution  is  much  less  in  the  form  of  an  insoluble 


compound  than  in  a  soluble  one. 

Ijead  and  opium  wash  contains  about  1.5  grains  of 
morphine  i)er  fluid  ounce,  but  it  is  regarded  as  an  exempt 
narcotic  inasmuch  as  the  presence  of  lead  in  the  mixture 
renders  it  wholly  unfit  for  internal  use. 


Neocalamine  Lotion.— Neocalamine  lotion  is  a  suspen¬ 
sion  of  neocalamine,  without  its  being  mixed  previouslv 
1  glyc'erin  as  m  the  case  of  plain  calamine  lotion,  in 
dduted  bentonite  magma.  Neocalamine  was  devised  to 
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iin])art  the  populai*  sun-tan  color  to  tlic  lotion  as  an  ini- 
j)roveinent  over  the  pink  color  of  calamine  lotion. 

Phenolated  Neocalamine  Lotion. — Tlie  discussion  un¬ 
der  Plienolated  Calamine  Ijotion  is  applicable  to  this 
preparation  and  need  not  he  re])eated  here. 

White  Lotion. — Wh  ite  lotion  is  an  acineons  suspension 
of  zinc  snltide  and  sulfur  which  are  i)rodncts  of  the  reac¬ 
tion  between  solutions  of  zinc  sulfate  and  sulf mated  ])ot- 
ash.  The  e<piation  for  the  reaction  is  as  follows: 


ZiiSO, 


KoSO^  -K  ZiiS  ^  2S 


Tlie  official  procedure,  which  states  that  the  sulfurated 
potash  solution  should  ])e  added  to  the  zinc  sulfate  solu¬ 
tion  with  constant  stirring,  should  be  carefully  followed. 
This  ensures  a  tine  dispersion  of  the  insoluble  precipitates 
which,  upon  long  standing,  tend  to  become  lumpy  and 
yellowish  in  color.  It  should  he  freshly  prepared  when 
needed. 

Zinc  sulfide  is  i)referred  for  use  on  the  skin  because  it 
is  white,  while  most  all  of  the  other  sulfides  are  black 
or  highly  colored.  Sulfurated  i)otash  is  not  a  ])ure  com¬ 
pound,  so  the  ef[uation  given  may  not  tell  a  ('omplete 
chemical  story  hut  it  is  close  to  it.  A\  hile  the^  aie  not 
indicated  in  the  eciuation,  small  amounts  of  potassium 
thiosulfate  and  hydrogen  sulfide  may  he  formed  in  the 
reaction. 

Yellow  Lotion. — Yellow  lotion  is  well  known  as  i/ellow 
ivasli  and  is  so  named  because  of  the  formation  of  >ello\\ 
oxide  of  mercury  formed  by  a  reaction  l)etween  mercury 
bichloride  and  calcium  hydroxide.  The  equation  for  the 
reaction  is  as  follows: 


Ho('U  +  CaCOH),  W)  CaCl^  +  lU) 

If  old  or  otherwise  suhstundard  lime  water  is  used,  a 
reddisli-hrown  precipitate,  iiresumahly  a  mixture  of  basic 
eompoiimls  of  mercury,  will  he  formed  which,  ot  course, 

is  not  satisfactory. 
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Yellow  wash  should  he  prepared  as  needed  because, 
upon  standing*-,  the  dispersed  precipitate  tends  to  coagu¬ 
late  to  form  larger  ])articles  which  do  not  suspend  well. 
Furthermore,  the  yellow  oxide  of  mercury  is  reduced  to 
free  mercury  hy  ex])Osure  to  light. 


COLLODIONS 


Collodion  is  a  solution  of  soluble  pyroxylin  in  ethyl 
oxide,  3  parts,  and  alcohol,  1  part.  This  is  referred  to 
as  plain  collodion;  it  may  he  medicated  by  the  addition 
of  approi)riate  medicinals  which  are  soluble  in  the  sol¬ 
vent  for  pyroxylin. 

Because  of  the  highly  volatile  and  inflammable  char¬ 
acter  of  the  solvent  for  the  collodions,  they  must  be 
])ackaged  in  tightly  stoppered  containers  and  be  ke])t 
away  from  open  flames.  Moreover,  when  collodions  lose 
their  solvents  by  evaporation  because  of  ex])osure,  they 
thicken  and  l)ecome  unfit  for  use.  However,  they  can  be 
recovered  by  the  addition  of  fresh  portions  of  the  sol¬ 
vents,  except  that  it  is  sometimes  difficult  to  restore  the 
solution  to  its  original  fluidity.  In  addition  to  the  of¬ 
ficial  solvent,  i)yroxylin  is  soluble  in  acetone,  methanol, 
and  glacial  acetic  acid. 

Collodions,  plain  or  medicated,  are  intended  for  ex¬ 
ternal  use  only.  AVhen  applied  to  the  skin,  usually  by 
means  of  a  glass  ai)]fiicator,  a  protective  covering  or 
dressing  of  i)yroxylin,  and  medicaments  if  medicated 
collodions  are  used,  is  left  ui)on  the  skin  as  the  solvent 
evaporates.  Plain  collodion  exerts  considerable  con¬ 
tractile  power  as  it  dries  and  it  is  sometimes  used  to  put 


on  cuts  and  wounds  to  i)ull  the  cut  eda'es  toeethpr  Tlnv 
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1)6011  dissolved,  is  less  astringent  and  harsh  tlian  collo¬ 
dion. 

Pyroxylin,  or  soluble  guncotton,  is  cotton  which  has 
been  treated  with  a  mixture  of  nitric  and  sulfuric  acids 
and  consists  cliiefly  of  cellulose  tetranitrate.  It  resembles 
the  untreated  cotton,  except  that  it  is  harsh  to  the  touch 
and  is  exceedingly  inflammahle.  It  should  be  stored 
loosely  packed  in  cartons.  AVhile  the  official  soluble  gun¬ 
cotton  is  regarded  as  being  composed  chietly  of  the  tetra¬ 
nitrate  form  of  cellulose,  the  exact  character  of  the  reac¬ 
tion  products  depends  upon  the  strength  of  tlie  acids,  the 
temperature  of  the  reaction  mixture,  and  the  length  of 
time  that  the  cotton  is  allowed  to  macerate.  If  the  acids 
are  Aveak,  imperfect  nitration  will  result;  on  the  other 
hand,  if  the  temperature  of  the  acids  is  much  above  32°, 
the  less  soluble  and  more  highly  explosive  higher  cellu¬ 
lose  nitrates  will  be  formed. 

Freshly  prejiared  collodion  solutions  sometimes  ap¬ 
pear  cloudy.  This  is  usually  attributed  to  the  presence 
of  insoluble  cellulose  nitrates  or  to  unnitrated  cotton 
fibers.  These  will  usually  settle  if  the  solution  is  allowed 
to  stand,  and  the  clear  collodion  can  then  lie  removed 
l)y  decantation. 

*  AVhile  pyroxylin  lias  limited  use  in  pharmacy,  it  has 
more  extensive  uses  in  technology  and  the  arts.  Cellu¬ 
loid,  long  known  in  the  arts,  is  a  mixture  of  pyroxylin 

and  camphor. 


The  Official  Collopions 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Collo<lion,  U.  S.  P. 

Collodium 

A  clear,  colorless  to  slightly  yellowish, 
svrupv  liquid  with  the  odor  of  ether 

Flexible  Collodion,  U.  S.  P. 
Collodium  Flexile 

A  clear,  nearly  colorless,  syrupy  liquu 
with  the  odor  of  ether 

Salicylic  Collodion,  N.  F. 

Collodi urn  Salieylionm 

A  10  per  cent  w/v  solution  of  sali¬ 
cylic  acid  in  flexible  collodion 
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Comments  Concerning-  the  Official  Collodions 


Collodion. — Collodion  is  a  T)  per 


cent  w/v 


solution  of 


soluble  guncotton  in  an  ether  and  alcohol  mixture.  It 
has  a  specific  gravity  of  about  (  and  is  assayed  gia\i- 
nietrically  by  drying  a  weighed  anioimt  of  it  to  constant 
weight  on  a  water  hath.  The  guncotton  may  he  recovered 
from  solution  by  jioiiring  the  collodion  into  water.  The 
pyroxylin  separates  out  as  a  white,  stringy,  insoluble 
mass. 


Flexible  Collodion. — Flexible  collodion  is  a  simple  w/w 
solution  of  camphor,  2  per  cent,  and  castor  oil,  3  per  cent, 
in  collodion.  The  residue  remaining  after  the  evapora¬ 
tion  of  the  solvent  is  more  ])liahle  and  less  harsli  than 
that  from  ])lain  collodion.  The  uses  for  liexilile  collodion 
are  the  same  as  those  for  collodion,  with  certain  advan¬ 
tages  in  fa\'or  of  the  flexible  product. 

Salicylic  Collodion. — Salicylic  collodion  is  a  10  per  cent 
solution  of  salicylic  acid  in  flexilile  collodion.  It  is  used 
to  remove  corns,  callouses,  and  warts.  The  salicylic  acid 
is  the  keratolytic  agent  and  is  held  in  place  l)y  the  Oexilile 
collodion. 


Ifefore  the  IMarilmana  Tax  Act  was  ])assed,  formulas  of 
this  kind  often  contained  exti-act  of  cannabis  wliich  gave 
the  product  a  gi-een  color  and  an  anodyne  effect.  Color¬ 
less  anesthetics  such  as  ethyl  aminohenzoate  are  now 
sometimes  added  to  corn  remedies  to  give  relief  from 
painful  corns  and  callouses. 


Chapter  XVI 

OINTMENTS 


Oiiitinents  may  he  defined  as  preparations  liaving  a 
semisolid  eonsistency  which  are  intended  tor  external 
nse  and  tor  ajjplication  with  rnhV)ing.  They  are  usually 
composed  ot  finely  |)owdered  drugs  or  mixtures  ot  them, 
liquids,  or  other  drug  tonus  incorporated  in  appro])riate 
bases  ot  a  greasy,  hydro})hilic,  or  nongreasy  character. 

Aliudi  attention  has  been  given  in  I'ecent  years  to  the 
study  of  ointments  with  the  result  that  they  are  ot  a 
softer  consistency  now  than  formerly.  A  good  ointment 
today  is  expected  to  soften  when  it  is  a])i)lied  to  the  skin 
and  to  spread  easily  with  rnbl)ing.  The  non-greasy  type 
ot  ointment  and  some  of  the  liydro])hilic  ointments  can 
be  made  to  disai)i)ear  with  gentle  rubbing.  The  greasy 
tyi)e  of  ointments,  even  though  applied  with  rubbing, 
are  likely  to  show  an  oil-like  him  upon  the  skin  whi(‘h, 
in  some  instances,  is  hard  to  remove. 

( )intments  or  unguents  were  known  to  the  ancients  and 
ai-e  mentioned  fre(iuently  in  the  literature  of  the  Baby¬ 
lonians,  Egyptians,  and  the  Hebrews.  They  are  men¬ 
tioned  several  times  in  the  Itible,  but  descriptions  as  to 
their  use  would  indicate  that  they  were  cosmetics  and 
not  medicaments  as  we  think  of  ointments  today.  The 
otiicial  rose  water  ointment  is  a  cold  cream  which  has 
value  both  as  a  cosmetic  and  as  an  ointment  base.  It 
was  invented  l)y  Halen  in  the  second  century  A.D.  aiul 
was  originallv  a  mixture  of  olive  oil  and  wax  i)ertumed 
witli  oil  of  roses.  This  greasy  mixture  is  the  prototype  ot 
modern  cold  creams  and,  as  has  been  said,  it  has  been 

greatly  transformed. 
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The  ointineiits  of  the  earliei-  ])erio(ls  were  siueai’s  or 
emollients  used  to  protect  and  soften  the  skin;  only  later, 
ai)i)arently  nuich  later,  did  they  become  the  vehicles  for 
medicimd  a^’ents.  Today  we  expect  ointments  to  be 
medicated  and  make  use  ol  them  in  the  treatment  of  dis¬ 
eases,  mostly  of  the  skin.  When  the  use  of  emollients 
and  ])i-otectives  is  indicated,  it  is  our  custom  to  use  a 
cold  cream  or  some  modihcaition  of  it. 


Ointment  Bases 


It  is  well  to  remember  that  the  ointments  of  antiquity 
were  I'elatively  simple  mixtures  and  that  these  same  mix¬ 
tures  l)ecame  the  ointment  bases  of  modern  times.  e 
wei'e  l)onnd  for  centuries  by  tradition  or  by  lack  of 
knowledge  to  use  the  sinq)le  ointment  bases.  A  study 
of  the  official  ointments  sliows  that  lard  and  benzoinated 
lard  were  sn])reme  as  ointment  bases  in  the  Pharmaco- 
])oeia  for  nearly  100  years.  Their  use  has  l)een  aban¬ 
doned  gradual ly  in  favor  of  ])eti‘olatmn,  wool  fat,  and 
wax  combinations  until  today  lard  aj)])ears  in  only  a 
few  of  the  ointments,  it  should  be  said  that  good,  fresh 
lard  has  much  to  recommend  it  as  an  ointment  base.  The 
chief  objection  to  it  is  that  it  is  unstable  and  becomes 
rancid  easily. 


For  many  decades  the  simjjle  ointment  of  the  I^harma- 
copoeia  was  a  mixture  of  lard,  or  benzoinated  lard,  and 
wax.  Today  the  official  sim])le  ointment  is  a  niixtui‘e  of 
white  ])etrolatum,  1)0  parts,  and  .‘i  parts  eacli  of  white 
V ax  and  wool  lat.  Lard  was  not  relegated  to  the  back¬ 
ground  as  an  important  ('onstituent  of  ointment  bases 
overnight.  At  the  turn  of  the  century,  wool  fat,  hydrous 
wool  tat,  and  i)etrolatum  began  to  be  used  in  ointment 
bases.  There  was  much  to  he  said  in  favor  of  using 
them,  because  they  did  not  be(‘oiue  rancid  with  age  as 
lard  di<h  The  problem  of  rancid  lard  was  not  an  item  of 
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^•reat  iiiiportaiice  to  the  ])harmac'ist  wlio  (li8])ensed  oiiit- 
inents  on  x)reseri])tion;  liis  oiiitinents,  even  if  prejiared 
witli  a  fresh  lard  hase,  would  he  used  up  before  they  he- 
eaine  rancid.  For  the  inannfactnrer,  however,  who  was 
interested  in  |)reparin»'  more  and  more  of  the  ])rescri|)- 
tion  items,  stability  was  extremely  im])ortant.  hard  was 
an  unstable  ointment  hase  but  ])etrolatmn  was  very 
stable. 


That,  of  course,  is  only  ])art  of  the  story.  In  actual  use 
it  was  found  that  certain  medicaments  were  as  effective 
in  one  hase  as  in  the  other,  or  nearly  so.  This  hein^’  the 
case,  then,  the  stable  hase  should  he  the  one  to  use.  While 
a  hase  may  modify  the  action  of  the  medicinal  ogent 
somewhat,  in  current  jiractice  the  jirescriher  siiecities  the 
medicament  to  he  used,  in  the  form  of  an  ointment,  with¬ 
out  too  much  thought  as  to  the  particular  hase.  Since 
1930  ointments  have  been  the  subject  of  much  study  and 
research,  and  the  time  may  come  when  the  hase  most 
suitable  for  eai'h  chemical  or  drug  will  he  known. 


Tn  view  of  the  fact  that  much  lias  been  observed  about 
the  value  of  wool  fat  and  the  wool  fat  alcohols  and  tlieir 
behavior  toward  water,  tlie  acceptaiu'e  of  them  as  con¬ 
stituents  in  ointment  bases  has  been  pretty  slow.  At  the 
same  time  bases  of  the  character  of  Fucerin  and  Aipia- 
phor  have  been  invented  as  a  result  ot  the  knowledge 
concerning’  the  nature  and  properties  ot  the  wool  fat  and 
its  alcohols.  These  bases,  and  others  of  a  similar  nature, 
are  gradually  becoming  more  extensively  used  and  are 
being  studied  in  connection  with  research  iirohlems  upon 
the  absoi’iition  of  medicinal  substances  from  liases  of 

manv  kinds. 


Classes  of  Ointment  Bases 


Ointment  bases  and  ointments  made 
commonlv  classitied  into  three  groups: 


from  them  are 
(1)  e]udermatic. 
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(2)  eiKlodeniuitic,  and  (3)  diadonnatu'.  Tlie  epidermatic 
ointments  are  regarded  as  })rotectives,  that  is,  they  act 
entirely  on  tlie  surface  of  the  skin  to  protect  it,  or  as 
astringents,  connterirritants,  or  antiseptics,  without  pene¬ 
trating  it.  Tlie  Imse  that  most  logically  meets  this  ])vo\)- 
erty  is  ])etrolatnm,  which  is  credited  with  acting  only  on 
the' epidermis.  The  endodermatic  ointments  are  regarded 
as  emollients  and  are  cajiahle  of  ])artially  penetrating  the 
epidermic  layer  of  the  skin.  Lard,  in  combination  with 
various  oils,  fats,  and  waxes,  forms  bases  which  are  said 
to  liehave  endodermatically.  Ointments  which,  liecause 
of  the  nature  of  the  base,  are  capable  of  penetrating 
throngh  the  skin  are  classed  as  diadermatic  ointments. 
Wool  fat  and  hydrous  wool  fat  more  nearly  possess  this 
])roperty  than  lard  or  petrolatum  or  any  condhnation  of 
them.  It  has  been  suggested  that  wool  fat  closely  re¬ 
sembles  the  fat  secreted  hy  the  sebaceous  glands  of  the 
body  and,  for  this  reason,  can  be  made  to  penetrate  the 
skin.  Ointments  made  from  bases  whicli  possess  dia¬ 
dermatic  ])ro])erties  are  ca])able  of  ])rodncing  systemic 
ell'ects.  Wool  fat  is  the  so-called  oil  or  fat  from  the 
wool  of  the  shee]),  hnt  it  is  not  a  fat  in  the  strict  sense 
of  the  word.  It  cannot  be  sa])onihed,  like  other  fats,  into 
soa])  and  glycerin  by  the  action  of  bases.  It  is,  on  the 
other  hand,  cajiahle  of  taking  np  its  own  weight  of  water 
and,  even  more,  to  form  stable  hydrous  wool  fat.  Lard 
and  petrolatum,  of  themselves,  will  take  np  very  small 
amounts  of  water. 


The  Problem  of  Absorption 

^  Ointments  are  defined  as  preparations  for  external  use. 
This  would  imi)ly  that  the  matter  of  the  absorption  of 
anything  through  the  skin  is  not  of  first  importance,  yet 
mnch  controversy  goes  on  about  the  absorption  or  ])ene- 
tration  of  this  or  that  ointment.  It  should  be  borne  in 
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Miiiid  that  tlie  skin,  as  a  ])r()te(*tive  tissue,  does  not  per¬ 
mit  substances  to  pass  througli  it  to  the  underlying  tis¬ 
sues  of  the  body.  Tn  otlier  words,  the  liealthful,  intact 
skin  really  protects  us  from  absorbing  the  many  things 
that  are  in  constant  contact  with  it  such  as  moisture, 
gases,  fumes,  dirt,  germs,  and  many  other  things  that  we 
touch  in  the  course  of  the  day’s  duties.  On  the  other 
hand,  the  skin  excretes  waste  materials  constantly.  Sub¬ 
stances  that  ])ass  naturally  through  the  skin  move  from 
inward  outward  and  not  vice  versa. 

''riiere  seems  to  he  some  evidence  that  substances  can 
he  made  to  ]iass  through  the  skin  in  very  small  amounts 
when  ap])lied  witli  rubbing  or  by  means  of  poultices  or 
compacts.  It  seems  that  volatile  substances  are  much 
more  likely  to  he  forced  through  the  skin  than  nonvolatile 
materials.  Substances  which  are  dissolved  in  volatile, 
fat-solvent  liquids  like  benzine  may  he  made  to  penetrate 
the  skin.  The  benzine  removes  the  natural  fatty  layer 


from  the  skin,  making  it  more  easily  penetrable  by  the 
substances  at  hand,  especially  if  they  are  of  a  volatile 
nature. 

Since  the  skin  throws  off  fatty  waste  material  as  a 
part  of  its  normal  function,  it  seems  reasonable  to  assume 
that  it  will  not  absorb  like  material  in  the  form  of  oint¬ 
ment  bases.  ^loreover,  it  is  not  expected  that  it  should 
absorb  the  base,  hut  we  talk  about  absorbable  bases. 
What  we  are  really  concerned  with  is  the  absorption  of 
the  medicinal  from  the  base;  the  base  serves  only  as  a 

carrier  or  medium  for  the  drug. 

There  seems  to  he  no  doubt  that  ointment  bases  delay 
the  absorption  of  antiseptics  or  other  chemicals  that  they 
hold,  if  there  is  absorption.  It  does  appear,  however, 
that  medicinals  which  are  held  in  an  ointment  base  do 
reach  the  skin.  The  warmth  of  the  body  thins  the  base 
whicli,  in  turn,  permits  the  drug  to  come  in  contact  with 


tlie  epidermis.  Tlie  fats  of  the  skin,  as  claimed  l)y  some, 
]nay  be  a  l)etter  medium  for  the  medicinal  tlian  the  oint¬ 
ment  fats.  This  might  l)e  possilde  even  though  the  oint¬ 
ment  base  were  of  tlie  hydrophilic  t^pe. 

The  value  or  effect  of  an  ointment  is,  after  all,  <le- 
jiendent  not  so  much  ipion  the  base  as  upon  the  value  ol 
its  medicinal  constituents.  Certain  antiseptics  seem  to 


function  lietter  in  the  hydrophilic  type  of  liase  than  in 
bases  of  the  greasy  type.  But  other  antiseptics  are  more 
effective  in  the  greasy  bases;  still  for  others,  the  charac¬ 
ter  of  the  base  seems  to  make  little  difference  in  the  effec¬ 
tiveness  of  the  ointment.’’  ^  One  may  conclude  from  this 
that  no  one  liase  will  ever  liecome  the  universal  ointment 
base.  Insofar  as  ])ossi])le,  therefore,  the  base  most  suit¬ 
able  for  the  best  action  of  the  drug  in  (luestion  should  he 
used. 


Preparation  of  Ointments 


Ointments  are  usually  jirejiared  l)y  tliree  general  meth¬ 
ods,  or  slight  modifications  of  these:  (1)  fusion,  (2)  in¬ 
corporation,  and  (8)  cliemical  reaction.  Of  tlie  40  of¬ 


ficial  ointments,  29  of  them  are  prepared  by  incorpora¬ 
tion  and  8  by  fusion,  3  are  prepared  by  fusion  and  in¬ 
corporation,  and  2  by  fusion  and  emulsification.  No 
jirocess  is  offered  for  1  (penicillin  ointment)  and  2  are 


jirepared  by  means  of  a  chemical  reaction.  Hydrojihilic 
petrolatum,  whicli  is  considered  with  the  ointments,  is 
prepared  by  fusion. 

Fusion. — The  making  of  ointments  by  the  fusion  proc¬ 
ess  usindly  involves  melting  the  fats  and  waixes  of  the 
base  at  water  bath  temperature;  the  fused  mixture  should 
he  stirred  occasionally  during  cooling  to  ensure  homo- 
geneitv. 


‘Craw,  K.  ().,  and  C.  O. : 

-Foloy.  Eileen,  and  Eee,  C.  O. : 
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ats  and  waxes  liave  different  congealing'  and  melting 
])oints.  It*  they  are  melted  together  and  are  allowed  to 
cool  without  being  stirred,  a  sejiaration  ensues;  that  is, 
each  body  forms  its  own  congelation  and  the  resulting 
mixture  is  not  thoroughly  liomogeneoiis. 

It  is  not  nnnsnal  for  dirt  to  a])])ear  in  melted  fats  and 
waxes.  If  it  settles  to  the  bottom  of  the  container,  the 
clear  liquid  may  be  decanted,  leaving  the  dirt  behind,  or 
it  may  be  strained  through  cheesecloth  into  a  warm  re¬ 
ceiver.  In  melting  a  mixture  of  fats  and  waxes,  it  is 
customary  to  melt  the  substance  having  the  highest  melt¬ 
ing  point  first  and  then  adding  the  others  in  the  descend¬ 
ing  order  of  their  melting  points.  This  is  done  for  the 
purpose  of  avoiding  the  subjection  of  the  lower  melting 
Ijoint  fractions  to  the  temiieratures  required  to  melt  those 
with  higher  melting  points.  By  the  careful  observation 
of  this  rule,  the  fusion  mixture  is  well  cooled  by  the  time 
that  the  substance  with  the  lowest  melting  point  has 
liquefied.  In  no  case  should  the  fats  and  waxes  be  melted 
by  the  heat  of  a  direct  flame  because  it  is  easy  to  super¬ 
heat  fats  and  waxes  and  even  to  decompose  them  with 


heat. 

If  large  quantities  of  aqueous  liquids  are  to  be  emul- 
sionized  with  melted  fats,  as  is  the  case  with  hydrophilic 
ointment  and  rose  water  ointment,  the  fusion  mixture  and 
the  acpieous  lifiuids  should  be  of  the  same  tempeiatuie, 
usually  about  70°.  If  either  liquid  is  cold,  iioor  emulsi¬ 
fication  takes  place  and  a  granular  cream  or  ointment  is 
formed.  AVhen  substances  such  as  the  perfume  oils,  men¬ 
thol,  and  camphor  are  to  be  added  to  a  fusion  mixture, 
it  shmild  be  cooled  nearly  to  the  congealing  point  in  order 
to  minimize  loss  of  the  volatile  ingredient  by  evaporation 

It  is  customary  to  i)our  fused  ointments,  bases,  and 
creams  from  the  large  mixing  container  while  still  IkiukI 
to  the  small  dispensing  jars.  When  this  is  done,  le 
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melted  mixture  should  he  eooled  to  a))oiit  the  miniuiuui 
pouring'  tem])eratiire  to  avoid  both  sei)aratiou  aud  sliriuk- 
age  upon  cooling. 

Chemical  Action. — There  are  two  ointments  that  in- 
\'olve  chemical  reaction  in  the  process  of  making,  the\ 
are  mercuric  nitrate  ointment  and  stainless  iodized  oint¬ 
ment.  The  chemistry  of  these  ])re])arations  is  discussed 
under  comments  later  in  the  ('liapter.  In  addition  to  the 
chemistry  recpiired  for  these  ])rei)arations,  a  certain 
amount  of  fusion  and  mixing  is  also  necessary. 

Incorporation. — As  indicated  in  the  foregoing,  nearly 
three-fourths  of  the  official  ointments  are  prepared  by  the 
method  of  inc()r])oration.  This  is  also  true  for  those 
which  are  called  for  on  ]jrescri))tions.  The  procedure  in¬ 
volves  incor])orating  a  variety  of  insoluble  ])Owders,  ex¬ 
tracts,  li(piids,  and  even  solutions  into  the  bases,  most 
generally  without  the  aid  of  heat. 

Powders  such  as  zinc  oxide,  calomel,  and  boric  acid 
should  be  reduced  to  ini])alpability  l)efore  being  incor- 
})orated  into  an  ointment  base.  In  making  an  ounce  or 
two  of  an  ointment  containing  an  insoluble  powder,  all 
of  the  ])owder  or  ])owder  mixture  should  be  carefully 
levigated  to  a  smooth  ])aste  by  means  of  some  levigating 
agent.  When  this  is  accomplished,  the  incorporation  of 
the  remaining  amounts  of  the  base  is  simple,  involving 
only  thorough  mixing  of  the  base  with  the  levigated 
])owder  mixture.  Any  aj)])earance  of  grittiness  on  the 
l)art  of  the  ])owder  must  be  reduced  in  the  levigation 
procedure.  Alei'ely  mixing  a  gritty  ])owder  with  a  fatty 
base  does  not  i)roduce  a  smooth  ointment.  The  particles 
have  to  be  made  smooth  by  being  ])ressed  out  either  l)y 
a  s])atula  or  a  muller,  or  in  large  batches,  by  ointment 
mills.  Tt  should  not  be  forgotten  that  gritty  particles 
that  have  been  mixed  with  a  fat  are  well  lubricated  and 
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blade  M'ill  glide  over  tliein  v  itlioiit  elt'ect  unless  pressure 
is  exerted  U])ou  the  spatula  and  direction  given  to  its 
luoveiueuts, 

rJritty  oliitiuents  are  an  aboiuiiiatioii  and  are,  there¬ 
fore,  not  any  ])art  of  good  pliarniacy.  Since  ])liariuacists 
are  still  called  iqx)!!  to  i)re|)are  many  ointment  prescrij)- 
tions  extemi)oraneously,  it  seems  ([uite  in  order  to  discuss 
the  manner  of  preparing  them  in  considerable  detail. 
While  some  ointments  can  he  compounded  with  ease, 
there  are  others  that  are  very  trying.  The  thing  that 
the  beginner  should  hear  in  mind  is  that  there  are  good 
and  had  ways  to  get  ointment  formulas  togethei'  and  that 
it  is  a  })rofessional  must  that  correct  procedures  he 
learned,  understood,  and  ])racticed.  The  making  of 
smooth  ointments,  by  the  method  of  incorporation,  in¬ 
volves  careful  attention  to  the  a])plication  ot  the  ])i-inciple 
of  levigation  and  thorough  mixing. 


Levigating  Agents 

The  ])rocess  of  levigation  in  pharmacy  is  that 
ducing  substances  by  trituration  to  a  hner  state  of  divi¬ 
sion  in  the  presence  of  a  liiiuid  having  no  solvent  action 
uiion  them.  The  vmrd  levigation  means  “to  make 
smooth”  by  grinding.  In  iireparing  small  (piantities  of 
ointments,  'this  may  be  done  in  mortars,  but  it  is  more 
successfullv  accomplished  by  using  an  ointment  slab  and 
a  spatula  or  a  flat-surfaced  glass  iiiuller.  The  spatula  is 
the  most  convenient  tool  for  levigating  the  powders 
called  for  in  preiiaring  one  and  two  ounce  (piantities  ol 

ointments.  . 

CoiiiMioii  like  wiilfi-,  kIv'-*'!  '".  liquid  putiolutuui, 

and  a  portion  of  the  melted  hase  serve  as  leviMulm^ 
ao-ents  The  process  ot  levitation  does  not  always  re- 

pnire  the  use  of  liqni.ls;  . . at.  petrolatnm  and  even 

the  nninelted  base,  in  small  amounts,  are  not  inliecpnn  . 
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list'd  to  U*vi,i*<it(*  jiowdoi'S.  ddii*  uinouiit  ol  <i  lo\ 
a^pTit  to  use  is  usually  somewhat  less  than  the  powder 
being-  levigated,  altliougli  this  is  not  always  the  ease. 

Some  levigating  agents  I'unetion  mueh  better  than 
othei's.  The  most  nearly  ideal  levigating  agi'iit  lor  zinc 
oxide  is  glyeei-in.  llowi'ver,  wool  t'at,  7  dm.,  is  used  to 
levigate  20  dm.  of  zine  oxide  in  tlie  offieial  zine  oxide 
ointment. 

Oils  sueh  as  almond  oil  and  lipuid  iietrolatimi  serve 
as  ratlier  good  levigating  agents  in  some  instances. 
Water  serves  as  a  good  levigating  liijuid  for  many  jiow- 
ders  Init  is  olijectionalile  for  tlie  reason  tliat  it  is  not 
easily  iiu'orjiorated  into  greasy  liases  and  would,  upon 
standing,  evaporate  and  escape.  In  jieriods  of  warm 
weather  it  escajies  from  the  ointment  in  such  a  way  as 
to  produce  blisters  at  the  surface.  Wool  fat  is  the  levi¬ 
gating  agent  most  often  used  to  jirejiare  the  ointments 
of  the  Idiarmacojioeia,  which  has  given  considerable  at¬ 
tention  to  the  choice  of  its  levigating  agents.  However, 
there  is  need  for  much  moi-e  work  to  be  done  on  the  use 
and  cliaracter  ot  levigating  agents  in  the  making  of 
ointments. 


The  Incorporation  of  Extracts  and  Other  Substances 


\\  henevei-  extracts,  such  as  those  of  belladonna,  are 
to  be  used  in  ointments,  the  pilular  forms  should  be  used. 
The  extracts  become  dry  uiion  standing  and  are  usually 
sottened  with  diluted  alcohol,  or  water  in  the  case  of 
opium  extract,  before  being  incoriiorated  into  the  base. 
Xo  more  of  the  softening  liipiid  should  be  added  than  is 


necessary  to  make  a  good  paste  of  the  extracts. 

Iodine,  as  such,  cannot  be  i-educed  to  a  iiowder  fine 
enough  to  make  a  homogeneous  ointment  and  is,  there¬ 
fore,  dissolved  in  a  solution  of  iiotassium  iodide  hi  o-lyc- 
erin  before  being  incoriiorated  in  the  ba.se.  ^  ‘ 
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Siilistaiices  like  meiitliol,  cainplior,  jilienol,  tliyinol, 
chloral  hydrate,  and  others  which  t'orni  eutectic  mixtures 
usually  become  licjuids  when  ruhhed  toi2,ether;  the  liquids, 
ill  turn,  are  readily  iucorjiorated  in  the  bases. 

Substances,  such  as  salicylic  acid,  tannic  acid,  iodine, 
and  the  mercury  salts,  which  readily  attack  metals  can¬ 
not  be  weighed  or  mixed  into  ointments  with  steel  sjiat- 
ulas.  It  libber  sxiatulas,  although  not  as  convenient  as 
steel  sjiatulas,  are  used  for  iirexiaring  ointments  contain¬ 
ing  these  reactive  substances. 


Ointment  Slabs 

Ointment  slabs  are  a  necessary  jiart  of  the  equiimient 
of  the  disxiensing  counter.  They  are  of  various  sizes  and 
may  be  made  of  xiorcelain,  clear  glass,  milk  glass,  or 
black  glass.  A  good  tyjie  is  composed  of  clear  glass 
about  15  inches  sipiare  and  1  inch  thick,  with  one  side 
smooth  and  the  other  side  etched.  The  etched  surface 
offers  slight  grinding  effect  under  a  s])atula  or  a  muller. 
On  the  other  liand,  the  slab  with  the  etched  surface  down 
adheres  to  the  table  toj)  better  than  the  smooth  side  does. 
Pill  tiles  are  often  used  as  ointment  slabs  (Pig.  20). 

Large-Scale  Manufacture  of  Ointments 

The  aim  of  the  large-scale  manufacturer  is  the  same  as 
tlmt  of  the  presoriptioiiist;  tlie  i)i-(>(hiction  of  siiiootli, 
lioiMoseneous  ointments.  In  the  making  of  large  Imtclies 
„f  nintments  it  is  enstomary  to  incorporate  ."'.-'ly 
(lients  rouglily  in  a  power-.lriven  pony  mixer  (Iig.  ■  )• 
Tlie  ointments  are  then  milleil  hy  passing  tlieiii  iion„ 
a  .n-iinliiig  or  a  roller  mill.  Tot  mills  liave  also  heen 
nseil  for  this  purpose.  When  sihiieyeil  ‘'y  '''.yy 
,„illing  process,  ointments  are  not  only  free  • 

], articles,  but  also  are  thoroughly  liomogeneons  (I  ig.  10). 


OINTMENTS 


309 


Fi^'.  It.- — Djiy  ointment  mill.  (Courtesy  •!.  H.  Day  Company.) 


Fig.  10.— Roll  ointment  mill.  (Courtesy  Eli  Lilly  &  Company.) 
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Ophthalmic  Ointments 

Eye  ointments  are  those  which  are  iisiially  intended  to 
l)e  applied  to  tlie  eyelids.  When  powdered  chemicals  are 
involved,  they  should  not  only  he  of  the  highest  quality, 
hut  also  he  very  linely  powdered.  The  suhstances  used 
for  the  bases  in  eye  ointments  should  he  carefully  se¬ 
lected.  The  othcial  yellow  mercuric  oxide  ointment  is  fre¬ 
quently  used  in  ophthalmic  medication. 

In  an  effort  to  ensure  a  perfectly  smooth,  nongritty 
ointment  of  yellow  mercuric  oxide,  it  was,  at  one  time, 
the  custom  of  pharmacists  to  ])re])are  the  oxide  freshly 
as  needed  and  incor])orate  the  carefully  washed,  moist 
]>recipitate  into  the  base.  However,  hy  careful  leviga- 
tion  the  dry  oxide  can  he  made  into  a  smooth  ointment. 


Storing-  and  Dispensing  Ointments 

Ointments  should  always  he  packaged  in  tightly  closed 
containers  and  stored  in  a  cool  place.  Tenqieratures 
above  30°  are  likely  to  result  in  sufhcient  softening  to 
cause  the  separation  to  the  to])  of  oily  constituents  and 
a  settling  of  insoluble  powders  to  the  bottom. 

In  quantity,  ointments  are  usually  stored  in  glass  con¬ 
tainers.  Certain  ones  of  them  may  be  i)ackaged  in  tu\ 
containers,  but  glass  is  the  container  of  first  choice  foi 
both  large  and  small  amounts  of  ointments.  However, 
colla])sil)le  tubes  make  convenient  ])ackages  for  the  trade 
and  have  come  into  wide  use  in  recent  years  especially 
for  eye  ointments,  burn  ointments,  and  those  intended 
for  specific  use,  such  as  nasal,  rectal,  and  vaginal  medica¬ 
tion.  The  tubes  are  usually  tin,  although  some  are 
plastic.  Tubes  may  be  equi])ped  with  nozzles  that  make 

the  applieation  of  the  ointment  easier. 

The  iiackaging  of  ointments  in  tubes  requires  the  use 
of  filling  and  closure  eiiuiimient  which,  of  course,  is  avail¬ 
able  for  both  small  and  large-scale  iirodiiction. 
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Jars  or  ])ots  for  tlie  (lis])ensiii^-  of  ointnieTits  ooiiie  in 
(*lear,  o])al,  £>’roon,  or  ainl)er  ‘•'lass.  ()])al  is,  |)erliai)S,  tin* 
most  ])o])ular  jar.  Tlio  ('a|)s,  tormorly  ol  inotal,  nio  ll()^\ 
plastic,  and  a  1 -ounce  |)ot  is  desig’ned  to  liold  about  1 
full  apotliccary  ounce  of  petrolatum.  Salves  are  otten 
])ackaged  in  tin  l)oxes  for  over-tlie-coiinter  sale,  l)nt  tin 
boxes  are  seldom  used  at  the  dispensing*  counter. 

It  is  not  too  easy  to  till  an  ointment  pot  by  means  ot 
a  spatula.  In  transferring  an  ointment  from  the  slab 
to  the  pot,  a  portion  should  be  taken  ux)  on  the  end  of 
the  spatula  and  x)ressed  to  the  bottom  of  the  jar.  This 
avoids  the  enclosure  of  the  ])ocket  of  air  such  as  takes 
place  when  the  ointment  is  S])read  across  the  to])  of  the 
l^ot  and  x)ushed  down  into  it.  Entrapxoed  air  cannot 
escape  through  a  layer  of  ointment. 

The  surface  of  the  ointment  in  a  pot  should  be  slightly 
below  the  edge  of  the  i)ot.  Any  ointment  adhering  to  the 
edge  of  the  pot  or  in  the  threads  of  the  jar  should  be 
wij^ed  off  carefully  with  a  x)iece  of  tissue  or  cloth  before 
putting  the  toj)  on.  A  good  test  for  neatness  in  this 
res])ect  is  to  remove  the  cajo;  if  any  ointment  sticks  to 
the  inside  of  the  lid,  clean  the  lid  and  remove  enough 
of  the  ointment  to  keep  that  from  ha])])ening. 

It  is  hard  to  give  a  good  professional  tinish  to  the  toji 
of  an  ointment.  One  may  smooth  it  out  carefully  with 
a  si)atula,  or  “flame”  the  to]),  which  fuses  the  surface 
into  a  nice  finish.  However,  the  latter  is  a  (piestionable 
procedure,  because  the  heat  necessary  for  fusion  may 
injure  certain  of  the  constituents.  Tliere  are  ointment 
finishers  of  a  variety  of  ])atterns  which  one  may  drag 
lightly  over  the  surface  of  the  ointment.  These  all  oive 

a  finishing  touch  which  is,  after  all,  not  too  Innxn-tant 
lor  this  type  of  ])roduct. 

It  is  not  difficult  to  label  ointment  iiots,  but  the  label¬ 
ing  of  collapsible  tubes  is  not  easy  because  gummed  labels 


312 


OFFICIAL  PREPARATIONS  OF  PHARMACY 


do  not  adhere  well  to  metal  surfaces.  Ifowever,  if  the 
label  area  of  the  metal,  such  as  a  tube  or  a  tin  container, 
is  first  lacquered  or  varnished  with  compound  benzoin 
tincture  and  then  allowed  to  dry,  the  labels  will  remain 
attached.  Labels  should  be  jilaced  near  the  top  of  col¬ 
lapsible  tulies  so  that  they  will  not  be  destroyed  until 
the  tube  is  about  empty.  It  is  also  su^’gested  that  it  is 
sometimes  advisable  to  allow  strip  labels  on  tubes  to  go 
completely  around  the  tube  and  overlap  enough  to  make 
them  secure.  However,  it  is  not  ordinarily  regarded  as 
good  practice  to  allow  labels  to  encircle  the  package  com¬ 
pletely. 

Ointments  Official  in  the  Unitei>  States  Piiakmacopoeia  XI IT 


English  Title 
Latin  Title 
(Synonym) 


Definition 

or 

■Description 


Belladonna  Ointment 

Unguent nm  BelUtdonnae 

(Unguentum  Belladonnae 

_ P-I-)  _ 

Boric  Acid  Ointment 

Unguentum  Acidi  Bor  id 
(Boracic  Acid  Ointment) 

Chrysarobin  Ointment 

Unguentum  Ch rysarobtm 


A  dark  green  ointment  containing 
about  0.125  per  cent  of  the  alka¬ 
loids  of  belladonna  leaf 


A  nearly  colorless  ointment  contain¬ 
ing  about  10  per  cent  of  boric  acid 


A  dark  reddish-brown  ointment  con¬ 
taining  about  (5  per  cent  of  chrysa¬ 
robin 


Cupric  Citrate  Ointment 

Unguentum  Cupri  Citratis 
(Copper  Citrate  Ointment) 

Ethyl  Aminobenzoate  Ointment 

Unguentum  Aethylis  Aminooen- 
zoatis 


Mild  Mercurial  Ointment 

U nguentum  II ydrargyri  Mite 
(Diluted  Mercurial  Ointment; 
Blue  Ointment,  Un¬ 
guentum  hydrargyri 

IM.) 


Strong  Mercurial  Ointment  ^ 

Unguentum  Hydrargyri  loite 
(Unguentum  Hydrargyri; 
Mercurial  Ointment) 


A  greenish-blue  ointment  containing 
about  8  per  cent  of  cupric  citrate 


A  nearly  colorless  ointment  contain¬ 
ing  about  5  per  cent  of  ethyl  amino- 
benzoate  _ 

A  grayish-blue  ointment  containing 
about  10  per  cent  of  mercury 


A  gravish-blue  ointment  containing 
about  50  per  cent  of  mercury 
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Ointments  Ofeicial  in  the  United  States  Pharmacopoeia  XIII — Cont’d 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Yellow  Mercuric  Oxide  Ointment 
Vngu-entum  Hydrargyri  Oxidi 
Flavi 

A  yellow  to  orange-yellow  ointment 
containing  about  1  per  cent  of  yel¬ 
low  mercuric  oxide 

Ammoniated  Mercury  Ointment 
Unguent  itan  Hydrargyri  Am- 

moniati 

(White  Precipitate  Ointment) 

A  nearly  white  ointment  containing  5 
per  cent  of  ammoniated  mercury 

Hydrophilic  Ointment 

U ngu-entum  Ilydrophilicum 

A  white,  water-holding  ointment  base 

White  Ointment 

Unguentum  Album 
(Simple  Ointment) 

A  white,  simple  ointment  base 

Yellow  Ointment 

Unguentum  Flavum 

A  yellow'  to  amber-colored,  simple 
ointment  base 

Penicillin  Ointment 

Unguen t u  m  Penicillini 

An  ointment  of  penicillin  calcium  in 
amounts  prescribed 

Hydrophilic  Petrolatum 

Petrol  at  urn  H  ydroph  ilicu-rn 

A  nearly  white  ointment  base  contain¬ 
ing  73  per  cent  of  white  petrolatum 
and  having  water-holding  properties 

Phenol  Ointment 

Unguentum  Phenolis 

(Carbolic  Acid  Ointment) 

A  nearly  colorless  ointment  containing 
about  2  per  cent  of  phenol 

Rose  Water  Ointment 

Unguentum  Aquae  Posae 

A  cold  cream  ointment  l)ase  with  the 
odor  of  rose 

Sulfur  Ointment 

U ng uent  um  Sulfuris 

A  yellowish  ointment  containing 
about  15  per  cent  of  precipitated 
sulfur 

Tannic  Acid  Ointment 

Unguentum  Acidi  Tannici 

A  tan-colored  ointment  containing 
about  20  per  cent  of  tannic  acid 

Coal  Tar  Ointment 

Unguentum  Picis  Carbonis 

A  stiff,  dark  ointment  containing 
about  5  per  cent  of  coal  tar 

Pine  Tar  Ointment 

Unguentum  Picis  Pini 

A  dark -colored  ointment  containing 
about  5  per  cent  of  pine  tar 

Zinc  Oxide  Ointment 

Unguentum  Zinci  Oxidi 
(Zinc  Ointment) 

A  white  ointment  containing  about  20 
per  cent  of  zinc  oxide 
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Ointments  Official  in  the 

National  Formulary  VIII 

English  Title 

Latin  Title 
( Synonym ) 

Definition 

or 

Description 

Benzoic  and  Salicylic  Acid  Ointment' 
Unguentum  Acidi  Bensoici  et 
Salicylici 

(Whitfield’s  Ointment) 

A  nearly  colorless  ointment  containing 
about  12  per  cent  of  benzoic  acid 
and  about  fi  per  cent  of  salicylic 
acid 

Calamine  Ointment 

Ungnentwm  Calaminae 
(Turner’s  Cerate) 

A  pinkish-colored  ointment  containing 
about  17  per  cent  calamine 

Camphor  Ointment 

TJng  uen  t u  m  Ca  m  pho  ra  e 

A  white  to  colorless  ointment  con¬ 
taining  about  22  per  cent  of  cam¬ 
phor 

Capsicum  Ointment 

Fn  g  u  en  t  u  rn  Ca  ps  id 

A  reddish-colored  ointment  containing 
about  5  per  cent  of  capsicum  oleo- 
resin 

lelithammol  Ointment 

Unguentum  Ichthamnwl is 

A  dark,  nearly  black  ointment  con¬ 
taining  about  10  per  cent  of  icli- 
tlianunol 

Iodine  Ointment 

Unguentum  lodi 

A  purplish-red  ointment  containing  7 
per  cent  of  iodine 

Stainless  Iodized  Ointment 

Unguentum  lodatum  Denigres- 
cens 

A  dark,  stainless  ointment  containing 

about  5  per  cent  of  iodine  in  com¬ 
bination  with  oleic  acid 

Lead  Oleate  Ointment 

Unguentum  Flumhi  Oleatis 
(Unguentum  Diachylon) 

An  ointment  composed  of  about  50 
per  cent  of  lead  oleate  plaster 

Compound  Menthol  Ointment 

Unguentum  MenthoUs  Composi- 
tum 

A  soft,  unctuous  ointment  contain¬ 
ing  about  10  per  cent  of  each  of 
menthol  and  methyl  salicylate 

Mercuric  Nitrate  Ointment 

Unguentum  Hydrargyri  Nitratis 
(Citrine  Ointment) 

A  lemon  yellow-colored  ointment  con¬ 
taining  about  7  jier  cent  of  mercury 

Red  Mercuric  Oxide  Ointment 

Unguentum  TTydrargyri  Oxidv 
Jiuhri 

A  reddish-colored  ointment  containing 
about  10  per  cent  of  red  mercuric 
oxide 

Mild  Mercurous  Chloride  Ointment 
Unguentum  Hydrargyri  Chloridi 
Mitis 

(Calomel  Ointment) 

A  white  ointment  containing  about  30 

per  cent  of  mihl  mercurous  chloride 

\eocalamine  Ointment 

Unguen turn  Neocala nnnae 

\  dark,  fiesh-colored  ointment  con 
taining  about  15  per  cent  of  neo¬ 
calamine 

OINTMKXTS 
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English  Title 

Latin,  Title 
( Synonym ; 

Definition 

or 

Description 

Xutgall  Ointnient 
r nfnwntunn  (lalhu 

A  dark,  tan-colored  ointment  contain¬ 
ing  about  20  jier  cent  of  nutgall 

Compound  Resorcinol  Ointment 

I'ngnentum  lienorcinoUet  ('oin- 
pofiitu-m 

A  dark-colored  ointment  containing 
about  ()  per  cent  each  of  resorcinol, 
zinc  oxide,  bismuth  subnitrate,  and 
rectified  birch  tar  oil 

Scarlet  Red  Ointment 

U ngnent am  Jtubri  iScarlatini 

A  very  red  ointment  containing  about 
d  jier  cent  of  scarlet  red 

Stramonium  Ointment 
[  ’  n  g  u  rn  t  a  m  .S'  t  ra  nionii 

A  dark  greenish-colored  ointment  con¬ 
taining  about  10  per  cent  of  pilular 
stramonium  extract 

Alkaline  Sulfur  Ointment 

V ngue'ntum  Sulfuris  Alkalinitm 

A  yellowish-colored  ointnient  contain¬ 
ing  about  20  per  cent  of  sublimed 
sulfur  and  10  jier  cent  of  potassium 
caibonate 

Compound  Sulfur  Ointment 

1  nguentum  ISnlfuris  Conipo.sitnm 
(Wilkinson’s  Ointment,  lle- 
bra’s  Itch  Ointment) 

A  dark-colored  ointment  containing 
10  per  cent  of  precipitated  calcium 
carbonate  and  15  per  cent  each  of 
sublimed  sulfur  and  juniper  tar 

Compound  Tar  Ointment 

Unguent nm  Pieis  Coinpensituin 

•V  dark-colored  ointment  composed  of 
4  per  cent  rectified  tar  oil,  2  per 
(*ent  of  benzoin  tincture,  and  3  per 
cent  of  zinc  oxide 

Comments  Concerning^  Ointments  Official  in  the 
United  States  Pharmacopoeia  XIII 

Belladonna  Ointment.— Tlie  function  of  the  diluted  al- 
eohol  in  jn-eparing  tliis  ointment  is  to  soften  tlie  bella¬ 
donna  extracd  so  that  it  will  incorporate  more  easily  in 
tie  base.  1  ihilai  extracts  have  a  tendency  to  dry  and 
lianleii  witli  age,  lienee  tlie  need  for  softening  tlieiii' when 
tliey  are  to  he  ineor)iorate<l  in  ointments  and  plasters, 
thi.s  ointment  is  dark  green  heeanse  of  the  high  ehloro- 
pliyll  content  of  the  helladonna  leaf.  The  ointnient  is 
a.sMxei  for  tl^  alkaloids  of  helladonna  in  the  extract. 

Bone  Acid  Omtinent._The  finely  powdered  boric  acid 
■  eiigated  to  a  smooth  jiaste  with  the  wool  fat  and 
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tlien  incorporated  in  the  wliite  ointment.  With  care  in 
tlie  levigation  procedure,  a  good,  smootli  product  is  easily 
oV)tained.  There  is  an  official  assay  for  the  boric  acid 
content. 

Chrysarobin  Ointment. — Chloroform  is  used  to  dis¬ 
solve  partially  the  chrysarobin  so  that  it  will  incorporate 
more  easily  in  the  melted  base.  The  official  procedure 
suggests  that,  so  far  as  possible,  the  loss  of  chloroform  by 
evaporation  should  he  avoided.  The  loss  of  chloroform 
can  he  minimized  by  having  the  fused  ointment  base  at 
as  low  a  melting  temperature  as  possible  and  by  incor- 
])orating  the  chrysarobin-chloroform  mass  as  rapidly  as 
l)0ssible.  Even  so,  the  chloroform  will  evaporate  readily. 

Chrysarobin  and  its  i)rei)arations  are  irritating  to  mu¬ 
cous  membranes  and  must  be  handled  with  care,  d  he 
ointment  is  used  in  the  treatment  of  certain  skin  disor¬ 


ders  such  as  ringworm,  psoriasis,  and  similar  infections. 
It  stains  the  skin  and  the  clothing  and  darkens  with  age 
or  on  exposure  to  the  air.  Being  a  dangerous  drug,  it 
must  bear  appropriate  warning  statements. 

Cupric  Citrate  Ointment.— The  cupric  citrate  is  re¬ 
duced  to  a  fine  powder  and  levigated  with  the  wool  fat. 
The  proportion  of  wool  fat  as  the  levigating  agents  in 
this  ointment  is  large.  The  21  per  cent  of  light  liquid 
petrolatum  also  makes  the  finished  product  rather  thin. 
Once  popular  as  an  ophthalmic  preparation,  cupric  citrate 
ointment  is  being  used  less  than  it  was  fornieily. 

Ethyl  Aminobenzoate  Ointment. — This  ointment  is  pie- 
pared  bv  levigating  the  lieiizocaine  with  a  portion  of  Bie 
white  ointment  to  a  smooth  mass  and  then  incorporating 
it  in  the  remainder  of  the  base.  It  is  used  chiefly  as  a 

local  anesthetic  to  relieve  itching.  .1,1  v 

Mild  Mercurial  Ointment.— This  preparation  is  bette 

kn.,wn  as  blue  oMmeot.  It  is  prepared 

in<v  strong  mercurial  ointment  with  white  ointment.  Ihn 
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ointment  formerly  eontained  30  per  cent  of  mercury  but 
contains  only  10  ])er  cent  of  it  now.  It  should  not  be 
allowed  to  come  in  contact  witli  metal  utensils  or  lie 
stored  in  metal  containers  liecause  mercury  amalgamates 
readily  witli  metals.  It  is  used  as  an  antiparasiticide. 

Strong-  Mercurial  Ointment. — This  ointment  contains 
50  i)er  cent  of  mercury  so  finely  dispersed  that  no  free 
mercury  globules  are  visilile  under  a  lens  magnifying 
10  diameters.  The  directions  given  for  dispersing  the 
mercury  sound  simple,  but  tlie  task  is,  by  no  means,  an 
easy  one.  The  oleate  of  mercury  is  used  as  a  dispersing 
medium  for  the  mercury.  Tliis  is  done  by  mixing  the  two 
together  hy  light,  rapid  trituration,  in  a  warm  mortar. 
The  15-minute  resting  period  serves,  in  tlieory  at  least, 
to  permit  tlie  disjiersed  particles  to  settle  or  orient  tliem- 
selves.  This  seems  to  lend  stability  to  the  disjiersion. 
The  base  is  30  per  cent  wool  fat  wluch,  after  being  fused 
with  tlie  wax  and  white  petrolatum,  is  added  in  jiortions 
and  with  trituration  to  the  mercui-ial  mass  with  thorough 
mixing. 


Thei-e  are  interesting  mechanics  and  jiliysics  involved 
in  making  strong  mercurial  ointment.  Mercury  has  a 
high  surface  tension.  The  light,  rajiid  trituration  move¬ 
ments  ot  the  pestle  shatters  the  mercury  into  small  glob¬ 
ules;  these  are,  in  turn,  prevented  from  coalescing  by 
being  en\  eloped  in  a  film  of  viscous  mercury  oleate. 
Mercury  can  also  be  dispersed  in  wool  fat  or  honev  or  a 
mixture  of  the  two.  The  dispersion  mav  be  hastened 
by  adding  ether,  dropwise,  to  the  mixture  during  tritura- 
tmn.  The  ether  momentarily  depresses  the  surface  ten 
Sion  of  the  mercury  but  is  so  volatile  that  its  effectivene^. 
IS  heetnig  and  questionable.  Perhaps  the  most  effective 
agent  tor  the  dispersion  of  mercury  is  Aquaphor,  a  pop- 
ular  water-Iiol.hng  base.  It  is  not  an  official  product 
and,  therefore,  cannot  he  used  in  an  official  formula 
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Stronger  inercurial  ointment  is  sometimes  i)reseril)ed 
in  divided  doses  to  ))e  a|)i)lied  l)y  innncdion  to  certain 
areas  ot‘  tlie  Uody,  sucli  as  the  armpits  and  tlie  groins. 
Kach  dose  slioidd  he  carefnlly  weiji,'hed  and  v'ra})])ed  se])- 
arately  in  parchment  or  <;lassine  vaxed  pa])er.  Tliis 
form  of  medication,  lon,i;’  re^’arded  as  one  of  the  l)est  ways 
of  administering’  mercnry  in  the  treatment  of  sypldlis, 
is  giving  way  to  more  eft’ecdive  therapeutic  agents. 

Tliere  is  an  official  assay  })rocedure  for  both  the  mild 
and  the  strong  mercurial  ointments. 

Yellow  Mercuric  Oxide  Ointment. — This  i)re[)aration 
is  a  1  per  cent  ointment  of  yellow  mercuric  oxide,  which 
is  used  essentially  as  an  o])hthalmic  medicament.  The 
finely  powdered  yellow  mercuric  oxide  is  levigated  to 
smoothness  with  ruiuid  i)etrolatum  and  is  incorporated 


in  the  white  ointment. 

The  yellow  oxide  of  mercury  or  the  ointment  made 
from  it  should  not  he  allowed  to  come  in  contact  wiHi 
metallic  utensils.  It  may,  however,  he  packaged  in  tin 
or  tin-lined  tubes.  In  fWt,  it  is  usually  disiieiised  in 
colla])sihle  tin  tubes  with  a  nozzle  that  aids  in  ajiplymg 
the  ointment.  It  is  used  in  the  treatment  of  styes.  The 
ointment  is  reasonably  stable  l)ut  may  lie  reduced  to  mer¬ 
curous  oxide  and  free  mercury  U])on  undue  exposure  to 
the  light.  It  is  assayed  for  its  content  of  llgO. 

Ammoniated  Mercury  Ointment. — Ammoniated  mer- 
curv  (.intinent  is  a  .')  Iiev  cent  pnaluct  wliich  is  also 
known  as  ,rlnlc  precipilole  owtment.  Tlie  ,n,nty  rnbru. 
for  tliis  ointment  is  4  jier  cent  ot  lift,  t"i' 


Tlie  aninioniuted  mercnry  is  leviftated  witli  an  e.inal 
,„„onnt  of  wool  fat  wliicli,  in  tnrn.  is  incorporate,!  wit  i 
tlie  wliite  ointment.  Pow.lered  ammoniated  niercnr>  lias 
,  tendeiicv,  upon  stamlinK.  to  omnnlate;  tor  tins  reason 
'tlie  levisation  ,iroce,lnre  slmnl.l  be  done  witli  care  be- 
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cause  any  lumps  tliat  are  mixed  witli  the  l)ase  can  ])e 
made  smootli  only  witli  the  greatest  of  difficulty. 

The  use  of  metallic  utensils  should  l)e  avoided  in  mak¬ 
ing  this  ointment.  It  was,  for  a  long  time,  a  10  })er  cent 
ointment,  used  as  an  antise])tic  in  the  treatment  of  imi)e- 
tigo  and  ringworm.  Even  the  weaker  5  per  cent  oint¬ 
ment  should  ])e  used  witli  care,  especially  on  tender  skins. 
If  ajjplied  too  frequently  it  may  result  in  serious  skin 
damage. 

Hydrophilic  Ointment. — 1  lydrojdiilic  ointment,  as  its 
name  imjilies,  is  a  base  that  contains  water  or  can  he 
made  to  take  up  rather  large  quantities  of  aipieoiis 
liquids.  The  methyljoarahen  and  propylparaben  are 
methyl  and  jiropyl  esters  of  parahydroxyhenzoic  acid. 
They  are  antiseptic  agents  or  preservatives;  both  are 
necessary  inasmuch  as  they  are  effective  against  different 
organisms. 


Sodium  lanryl  sulfate  is  a  wetting  agent  which,  to¬ 
gether  with  stearyl  alcohol,  serves  to  emulsify  the  white 
petrolatum  and  the  water.  The  glycerin  seems  to  give 
stability  to  the  ])roduct  by  retarding  the  natural  loss  of 
water  on  exposure. 


Tlie  pvoeediire  is  the  same  as  tliat  used  in  tlie  mami- 
faetnre  of  cold  creams.  Tlie  stearyl  alcohol  and  the  white 
])etrolatuni  are  fused  on  a  water  hath  at  about  75°  The 
other  insredients  are  dissolved  in  the  water  and  warmeil 
to  the  same  teniiieratnre.  The  two  solutions  are  mixed 
and  stirred  liy  means  of  a  hand  heater  or  an  electric 
mixer  until  a  s'liod  emnlsion  is  formed.  The  stirriim- 
should  he  continued  until  the  mixture  has  consealed.  " 
This  reiiresents  a  washable  type  of  liase  that  has  he- 
oome  popular  with  dermatol„f,ists  in  recent  rears  The 
popularity  of  the.se  bases  is  attributed,  perhaps,  to  the 
ease  with  which  they  can  he  removed  ^ith  watei. 
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White  Ointment. — White  ointment  is  i)rei)ai‘ed  ])y  fus¬ 
ing  5  parts  each  of  wool  fat  and  white  wax  with  90  parts 
of  wliite  petrolatum.  The  fusion  mixture  should  he 
stirred  while  cooling  to  ensure  complete  homogeneity. 
It  is  referred  to  as  simple  ointment  and  serves  as  the  base 
for  several  of  the  official  ointments. 

Yellow  Ointment. — Yellow  ointment  differs  from  white 
ointment  in  that  yellow  wax  and  yellow  petrolatum  are 
fused  with  the  wool  fat,  the  proportions  of  each  being 
the  same.  It  is  used  as  a  base  for  those  ointments  that 
contain  highly  colored  ingredients,  and  it  is  also  cheaper. 

These  two  ointment  formulas  are  so  simple  that  it  has 
been  suggested  that  the  plain  white  and  yellow  petro¬ 
latums  be  used  instead.  It  should  be  appreciated  that  the 
presence  of  5  per  cent  each  of  wool  fat  and  wax  gieatK 
changes  the  texture  and  appearance  of  the  petrolatums. 
The  addition  of  a  much  larger  amount  of  w^ax  produces 


linn 


linn 


is  given  for  this  prejiaration.  FIk 
must  have  the  approval  of  the  Fo 
tration.  It  should  he  ju-epared  fi 
he  preserved  in  collapsible  tulies, 
not  above  15  . 
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fat  impart  “water-loviiii;-’’  jiroperties  to  the  wliite  ])etro- 
latum.  In  other  words,  this  formula  can  l)e  made  to 
incor])orate  ('omparatively  large  amounts  ot  water  or 
aqueous  solutions  of  medicinal  substances.  It  is  a  simple 
fusion  mixture  and,  indike  hydrophilic  ointment,  contains 
no  water. 

Cholesterol  (cholesterin)  is  a  complex  organic  sub¬ 
stance  which  has  a  melting  iioint  of  about  147°  and  is 
slowly  soluble  in  warm  fats.  It  is  added  last  to  obtain 
the  maximum  solubilizing  elfect  of  the  warm  fused  mix¬ 
ture. 

Phenol  Ointment. — Phenol  ointment  is  carbolic  acid 
ointment  and  contains  2  ])er  cent  of  jihenol.  The  phenol 
crystals  are  dissolved  in  an  eipial  weight  of  glycerin 
and  incorporated  in  the  white  ointment.  There  is  an  of- 
licial  assay  procediii'e  foi‘  the  phenol  content  of  the  oint¬ 
ment. 

In  former  ])rocedures  the  ])henol  crystals  were  melted 
Avith  wax  before  being  incoriiorated  in  the  petrolatum. 
The  present  procedure  is  a  better  one  because  phenol  is 
soluble  in  glycerin  and  that  solution  is,  in  turn,  easily 
incorporated  in  the  base. 


Rose  Water  Ointment. — Hose  water  ointment  is  in  re¬ 
ality  a  cold  cream  in  which  the  expressed  oil  of  almond 
or  an  accejitable  sub.^titute  for  it,  is  emulsitied  with  water 
With  tlie  aid  of  Avliite  wax,  mid  sodium  liorate. 

Mie  waxes  not  only  aid  in  fonnins  tlie  emulsion,  but  are 
tliemselves  emulsified  and,  at  the  same  time,  give  bodv 
0  the  pro, yet.  Tbe  oil  ami  the  waxes  are  melted  ami 
leated  to  ,0°.  'J’lie  .sodium  borate  is  dissolved  in  the 
•  IS  die,  water  and  rose  water  ami  brought  to  70“  also 

T  !  '  oil-wax  mixture. 

The  shrnng  is  cmtmue,!  until  tbe  emulsion  has  eoole,! 
to  4.J  ,  the  lose  od  is  then  incorporated. 
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Only  nonrancid  oils  should  he  used  to  prepare  this  oint¬ 
ment.  Even  so,  the  ointment  tends  to  become  rancid 
with  age.  However,  it  seems  to  keep  much  better  in  col¬ 
lapsible  tubes  than  in  ointment  pots. 

Rose  water  ointment  has  some  use  as  an  ointment  base. 
It  is,  however,  slightly  alkaline  because  of  the  presence 
of  sodium  borate  and  the  soap  which  it  forms  and,  for 
that  reason,  is  incompatible  with  acids  and  heavy  metal 
salts  like  yellow  mercuric  oxide.  Substitutes  for  sodium 
borate  have  been  suggested  but  none  seem  to  be  wholly 
acceptable.  Although  classed  as  a  cold  cream,  this  oint¬ 
ment  is  a  little  too  firm  for  general  cosmetic  purposes. 

Sulfur  Ointment. — The  precipitated  sulfur  is  loreferred 
to  sublimed  sulfur  for  this  ointment  because  it  is  non¬ 
crystalline  and  more  easily  made  into  a  smooth  product. 
The  sulfur  is  carefully  levigated  with  the  wool  fat  and 
a  portion  of  the  white  ointment  and  then  mixed  A\dth  the 


remainder  of  the  base. 

Tannic  Acid  Ointment.— In  preparing  this  ointment, 
neither  the  tannic  acid  nor  the  finished  product  should 
come  in  contact  with  iron  utensils  or  containers.  Iron 
and  tannic  acid  are  very  sensitive  with  respect  to  each 
other  and,  in  various  combinations,  form  many  phainia- 
ceutical  incompatibilities.  Tannic  acid  preparations, 
when  contaminated  with  iron  preparations,  become  inl^- 
black  in  color  because  of  the  formation  of  iron  tanna  e. 
While  glycerin  is  a  good  solvent  for  tannin,  it  is  itse 
sometimes  sufficiently  contaminated  with  iron  to  darken 

the  tannin  solution.  .  + 

The  sodium  sulfite  is  a  stabilizing  agent  for  the  tannic 

acid  whicli,  in  solution,  breaks  down  rapidly.  It  has  been 
shown  that  tannin  solutions  containing  0.2  per  cent  of 
sodium  sulHte  are  relatively  stable  as  comparer  with 
those  solutions  that  are  prepared  without  the  addition 

of  the  stabilizer. 
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Coal  Tar  Ointment. — Coal  tar  ointment  is  a  5  per  cent 
prej^aration  of  coal  tar  in  white  jietrolatnm,  made  stiff 
by  incorporating  rather  large  amounts  of  starch  and  zinc 
oxide,  which  results  in  a  product  of  paste-like  properties. 
In  fact,  this  ointment  was  prepared  in  the  National 
Formnlary  VIT  by  incorporating  the  coal  tar  in  zinc 
oxide  paste.  Even  though  the  method  of  preparation 
has  been  somewhat  modified,  it  is  essentially  the  same 
product.  It  is  used  for  the  treatment  of  eczema  and  other 
skin  diseases. 

Inasmuch  as  coal  tar  comes  from  many  sources,  it  is 
a  variable  iirodnct  which  produces  effects  in  kind.  For 
this  reason  formulas  for  synthetic  coal  tars  have  been 
proposed,  but  they  are  not  generally  acceptable. 


Pine  Tar  Ointment. — Pine  tar  ointment  contains  50  per 
cent  of  pine  tar  in  a  base  composed  of  15  per  cent  of  yel¬ 
low  wax  and  35  per  cent  of  yellow  ointment.  The  extra 
amount  of  yellow  Avax  is  added  to  reduce  the  fluidity  of 
the  pine  tar.  It  Avas  formerly  (U.  S.  P.  XII)  composed 
of  a  mixture  of  i)ine  tar  and  yelloAv  ointment  Avhicli  Avas 
much  thinner  than  the  present  formula.  It  is  used  for 
eczema  and  other  skin  affections. 

Zinc  Oxide  Ointment. — Zinc  oxide  ointment  is  com¬ 


posed  of  20  per  cent  of  zinc  oxide  incorporated  in  Avhite 
ointment  after  being  thoroughly  levigated  Avith  avooI  fat. 
Zinc  oxide  is  much  more  easily  levigated  with  about  one- 
half  its  Aveight  of  glycerin  than  Avith  avooI  fat.  1  loAvever, 
the  use  of  glycerin  as  the  levigating  agent  is  not  indi¬ 
cated  in  the  official  procedure. 

Ointments  of  zine  oxide  jivepare.!  witli  glycerin  as  tlie 
levigating  agent  liave  been  shown  to  retain  their  ori'-inal 
appearance  and  consistency  over  long  periods  of  time 

‘  ‘  IS  far  superior  to  earlier  formulas 

that  were  unnecessarily  stiff  and  harsh. 

It  IS  a  mildly  astringent  and  protective  ointment. 
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Comments  Concerning  Ointments  Official  in  the 
National  Formulary  VIII 

Benzoic  and  Salicylic  Acid  Ointment. — This  prepara¬ 
tion  is  AVliitfiehrs  ointment,  wliieli  has  been  so  generally 
used  for  tlie  treatment  of  the  infection  known  as  atlilete’s 
foot.  Salicylic  acid  is  incomjiatihle  with  iron  and  iron 
preparations,  forming  purple  iron  salicylate.  For  this 
reason  iron  spatulas  should  not  he  used  to  handle  the 
salicylic  acid  or  to  ])re])are  the  ointment.  Benzoic  acid 
reacts  with  iron  also  to  form  salmon-colored  iron  hen- 


zoate. 

The  acids  exist  as  crystals  and  must  he  reduced  to  tine 
])owders  before  being  incorporated  in  the  wool  tat  and 
the  white  ])etrolatum.  It  is  not  easy  to  work  this  formula 
up  into  a  ])erfectly  smooth,  good-looking  ointment.  If 
stored  in  a  warm  place  for  any  length  ot  time,  the  acids 
volatilize  and  recrystallize  at  the  surface  of  the  ointment, 
for  this  reason,  it  should  he  stored  in  a  cool  ])lace.  The 
stinging  effect  which  this  ointment  sometimes  produces 
wdien  applied  to  tender  skin  areas  is  attributed  to  the 
sharp  crystalline  character  of  the  acids. 

AVhitliehrs  ointment,  in  addition  to  its  use  in  the 
treatment  of  athlete’s  foot,  is  used  for  ringworm  of  the 

scalp. 

Calamine  Ointment.— This  ointment  is  known  as 
Turner’s  cerate.  Calamine  is  about  1)8  per  cent  zinc  oxide 
this  ointment  is  nse.l  for  al.ont  tlie  same  tliinss  that 
zinc  oxide  is  nse.l  for.  The  proeednre,  tliat  of  mixing  the 
now.lered  ealamine  witl.  tlie  melted  base,  might  lie  ac- 
eentahle  if  the  mixture  eonld  lie  milled  to  torni  a  thoi- 
on'dilv  smooth  ointment.  The  simple  mixing  ot  the  in- 
oredients  of  an  ointment  is  no  guarantee  that 
will  he  smooth  and  free  from  gritty  tiartieles.  i.  ca  a 
mim-  should  he  levigated  to  a  smooth  paste  with  a  poi- 
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tion  of  the  melted  mixtiii-e  before  it  is  iiieori)oi-ate(l  with 
the  remainder  of  tlie  l)ase. 

Camphor  Ointment. — Cam])lior  ointment  is  a  nearly 
saturated  solution  of  c'ami)hor  in  a  fused  Inise  of  white 
wax  and  lard.  While  this  ointment  has  to  he  prepared 
by  fusion,  it  is  necessary  to  keep  the  temperature  as  low 
as  possible  in  order  to  minimize  the  volatilization  of  the 
camphor.  The  finished  ointment  may  be  assayed  for 
camphor  and  should  be  stored  in  a  cool  place. 

Capsicum  Ointment. — C^a])sicnm  ointment  is  ])re])ared 
by  addiiiii-  ca])si(mm  oleoresin  to  a  melted  mixture  of 
paraffin  and  ])etrolatum.  The  temjjerature  should  l)e 
kept  as  low  as  })ossible  to  keej)  from  volatizin^’  the  very 
volatile  and  irritating  oleoresin.  The  ointment  has 
marked  counterirritant  and  ru])efacient  ])roperties  and 
should  be  used  with  caution. 

Ichthammol  Ointment. — Ichthammol  ointment  is  made 
hy  incoi'))orating  the  ichthammol  in  the  Avool  fat  and 
then  in  the  petrolatum  Avithout  the  aid  of  lieat.  Heat 
causes  ichthammol  to  become  granular  and  ])reAmnts  tlie 
foimation  ot  a  smooth  ointment  by  fusion.  Ichthammol 
is  an  ammoniated  ])rodnct  and  is,  therefore,  incom])atible 
Avith  acids.  This  ointment  is  sufficiently  antiseptic  to  l)e 
useful  111  the  treatment  of  certain  infections  of  the  skin 
such  as  boils. 

Iodine  Ointment.— Iodine  is  iiieoipointe.l  in  Yellow 
ointment  nfter  lieing-  dis.solved  in  a  solution  of  iiotassiuiu 
iodide  III  glycerin.  Iodine  is  not  soluble  in  water  but  is 
readily  soluble  in  solutions  of  tlie  alkali  iodides.  'J’lie 
Iiotassiuiu  iodi.le  and  ftlyeerin  are  in  tlie  foriniila  for 
iniriioses  of  reiideriiio-  tlie  iodine  .soluble  wliieli,  in  turn, 
assuires  a  tlioronf;lily  lioiiioseneons  mixture  of  tlie  iodine' 
with  the  base.  (Ilyeerin  is  ehosen  as  the  solvent  for  the 
110  assiiini  iodide  for  the  reasons  that  it  mixes  readilv 

"ith  the  ointinent  base  and  does  not  later  eseaiie  bV 

*  « 
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slow  evaporation,  as  does  water  when  incorporated  into 
ointments  of  this  kind.  The  use  of  metallic  utensils  must 
he  avoided  in  preparing  this  ointment  because  iodine 
and  metals,  especially  iron,  react  with  each  other. 

Stainless  Iodized  Ointment. — Iodine  is  made  to  react 
with  oleic  acid  by  the  aid  of  heat  at  about  65°.  The  com- 
jilete  absorption  of  the  iodine  is  indicated  by  the  disap¬ 
pearance  of  the  reddish  iodine  color.  The  temperature, 
however,  must  be  kept  down  or  the  iodine  will  be  vola¬ 
tilized  before  it  is  taken  n])  by  the  oleic  acid.  The  use  of 
metallic  utensils  must  be  avoided  in  preparing  this  prod¬ 
uct. 

While  this  ointment  is  stainless,  it  is  by  no  means 
colorless.  The  reaction  may  be  indicated  as  follows: 


0113(0112), C1I=G1I(CIL)tC001I  +  L 

'  '  0ii3(0ii2)d-n-0ii(0ii2).000H 


This  is  a  complicated  reaction  but  indicates  that  iodine 
is  absorbed  by  the  2  carbon  atoms  that  show  nnsatnra- 
tion  by  the  presence  of  the  double  bond.  (See  Iodine 
Value,  National  Formulary  VIII,  page  713.) 

“lodex”  is  the  commercial  counterpart  of  stainless 
iodized  ointment.  It  has  been  a  popular  over-tlie-connter 
item.  The  value  of  these  preparations  is  questionable. 

Lead  Oleate  Ointment.— Lead  oleate  ointment  is  a  fu- 
Sion  mixture  of  lead  oleate  plaster  and  petrolatum  made 
odorous  with  lavender  oil.  To  avoid  loss  ot  t  ie  oil  b> 
evaporation,  it  is  added  to  the  cool  hut  uueougealed,  fused 

mixture.  , 

This  ointment  is  not  widely  used,  hut  it  appears  to 
Pave  sonlrvalue  as  a  protective  in  such  skin  afflictions 
as  eczema.  The  lead  oleate  plaster  should  give  the  oiiit- 
iiient  good  adhesive  and  protective  propeities. 
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Compound  Menthol  Ointment. — This  ointment  is  a 
fused  mixture  of  menthol,  methyl  salicylate,  white  wax, 
and  hydrous  wool  fat.  The  directions  state  that  the 
melted  mixture  should  lie  stirred  until  it  congeals.  It 
never  really  congeals  but  remains  as  a  soft  inunction  and 
is  similar  to  the  commercial  pi’odnct  which  is  known  as 
Analgesic  Balm. 

It  should  he  packaged  in  tight  containers,  preferably 
in  collapsible  tubes,  and  kept  in  a  cool  place.  It  is  used 
as  an  analgesic  and  connterirritant. 

Mercuric  Nitrate  Ointment. — Two  chemical  reactions 
are  involved  in  preparing  this  product.  The  first  is  be¬ 
tween  the  nitric  acid  and  the  lard  in  which  the  olein  of 
the  lard  is  converted  to  elaidin,  a  bright  yellow  solid. 
The  oxides  of  nitrogen  are  evolved  during  the  reaction. 
The  second  reaction  is  that  of  changing  mercury  to  mer¬ 
curic  nitrate  by  the  action  of  nitric  acid  as  indicated  by 
the  following  equation: 


3Hg  +  8IINO3  3 110(1x03)2  +  2NO  +  4H2O 


The  mercuric  nitrate  is  then  mixed  Avith  the  treated 
lard.  It  should  be  packaged  in  tight  containers  and 
stored  in  a  cool  place.  Contact  Avith  metallic  utensils  or 
containers  must  be  avoided. 

This  pieparation  is  called  citrine  ointment  because  the 
fleshly  piepared  ointment  has  a  good,  lemon  velloAV  color 
However,  the  product  is  not  too  stable  and  becomes  dark 
with  age,  especially  if  unduly  exposed.  It  is  used  for 

about  the  same  skin  troubles  as  the  other  mercury  oint¬ 
ments. 


Red  Mercuric  Oxide  Ointment.-Ked  mercuric  oxi.le 
ointment  contains  a), out  iO  per  cent  of  red  mercuric  o(ide 
and  Shon  d  never  l,e  confused  witli  tlie  vellow  mercuric 
oxide  although  the  two  oxides  have  the  same  cliem  cal 
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foriiuila  (lli;0).  Tliey  are  ])re])are(l  hy  different  methods 
hilt  have  aliout  the  same  medieiiial  uses,  exee])t  tliat  the 
red  oxide  is  imsiiited  for  use  as  an  eye  ointment  hecanse 
it  is  claimed,  the  ])articles  are  too  g-ritty. 

Tlie  red  mercuric  oxide  is  levigated  to  a  smooth  paste 
with  ruinid  })etrolatiim  before  it  is  mixed  with  the  wool 
fat  and  the  melted  yellow  wax  and  jietrolatiim.  Contact 
witli  metallic  utensils  and  containers  must  he  avoided. 
The  ointment  is  reasonahly  stable  and  should  lie  stored 
in  a  cool  iilace. 


Mild  Mercurous  Chloride  Ointment.— This  iireiiara- 
tion  is  lietter  known  as  calomel  ointment  and  contains  30 
])er  cent  of  calomel.  The  ollicial  directions  say,  Alix  the 
ino-redients.”  The  calomel  should  he  levigated  to  a 
smooth  iiaste  Avith  avooI  fat  and  then  mixed  carefully 
Avith  the  petrolatum.  It  is  regarded  as  an  antise])tic  and 
should  he  stored  in  tight  containers  and  ke])t  in  a  cool 
place. 

Neocalamine  Ointment.— The  iireiiared  neocalamine  is 
levigated  Avith  the  liquid  petrolatum  to  a  smooth  paste. 
The  Avool  fat,  iietrolatum,  and  the  Avater  are  Avarmed  and 
made  into  an  emulsion;  the  paste  and  the  emulsion  are 
then  thoroughly  mixed.  It  has  about  the  same  use  as 
calamine  ointment  hut  has  a  color  resembling  that  ot  a 
sun-tanned  skin.  The  darker  color  of  neocalamine  has  a 
imich  higher  iiercentage  of  the  iron  oxides  iiresent.  1  he 
color  of  the  ointment  is  about  the  same  as  that  ot  the 

])OAvder. 

Nutffall  Ointment.-Niitsall  oiiitnicnt  contains  _0  per 
cent  of  the  poiv,lere,l  nntsall  rviheh  in  turn  is  eon. posed 

h,„o„tr,o’pereentoftan.iieaeid.  '-‘j 

ollieial  in  the  U.  S.  P.  XI  tint  was  not  inelnded  tl.e 
r  S  P  XII  or  U  S  P.  XIII.  The  ointnient  is  preiiared 
hv 'thoroughly  ineor,, orating  the  niitgall  in  a  fused  base. 
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The  use  of  iron  utensils  and  eontainers  should  be  avoided 
in  ])reparing  this  ointment.  It  is  reeommended  for  use 
as  an  astrini>'ent. 

Compound  Resorcinol  Ointment.— The  resoreinol  is 
crystalline  so  smoothness  and  homogeneity  are  assured 
by  dissolving  it  in  glycerin  before  incorporating  it  in  the 
warm  mixture  of  yellow  wax,  wool  fat,  zinc  oxide,  and 
bismuth  subnitrate.  The  rectitied  liircli  tar  oil,  wliich 
tends  to  granulate  when  heated,  is  added  to  the  cool  mix¬ 
ture  and  the  whole  stirred  until  it  congeals.  The  oint¬ 
ment  is  recommended  for  use  in  the  treatment  of  the  com¬ 
mon  skin  diseases  such  as  ringworm,  eczema,  and  psori¬ 
asis. 


Scarlet  Red  Ointment. — The  scarlet  red  is  levigated 
with* an  eipial  amount  of  olive  oil;  the  smooth  paste  is 
then  mixed  thoroughly  with  the  wool  fat  and  iietrolatuin. 
This  ointment  is  recommended  for  the  treatment  of  ulcers 
and  bed  sores,  l)ut  its  use  is  objectionalile  because  it  is  a 
dye  that  stains  everything  with  which  it  comes  in  con¬ 
tact  with  a  ])ersistent  scarlet  red  color. 

Stramonium  Ointment.— The  iiilular  extract  of  stra¬ 
monium  is  softened  with  the  diluted  alcohol  and  incor- 
porated  in  the  wool  tat;  the  yellow  wax  and  the  ])etro- 
latum  are  melted,  cooled,  and  mixed  thoroughly  witli  the 
M ool  fat-extract  mixture.  It  is  like  lielladonna  ointment 
in  ap])earan(*e  and  is  used  for  similar  ailments. 

Alkaline  Sulfur  Ointment.— The  potassium  carbonate 
IS  iiartially  dissolved  in  the  5  ])er  cent  of  water  in  the 
formula,  luid  the  sulfui-  is  levigated  into  a  smooth  mass 
vutli  it.  The  mass  is  then  incor])orated  with  the  wool 
fat  and  the  whole  thoroughly  mixed  with  the  yellow  wax 
and  iietrolatum  previously  mixed  and  cooled.” 

The  \yool  tat  takes  up  the  water  and  the  iiotassium 
carbonate  imiiarts  an  alkalinity  to  the  finished  product. 
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Tlie  alkali  might  also  react  sufficiently  with  the  sulfur 
to  form  traces  of  soluble  sulfides.  At  least  the  ointment 
is  alkaline  enough  to  increase  its  penetrating  properties 
either  by  its  softening  of  the  skin  or  because  soluble  sul¬ 
fides  are  present,  or  for  lioth  reasons.  It  is  used  as  an 
antiparasiticide. 

Compound  Sulfur  Ointment. — Solid  petroxolin  and  soft 
soap  are  melted  together  to  form  the  base  in  which  are 
incorporated  the  medicinal  ingredients.  The  precipitated 
calcium  carbonate  and  the  sublimed  sulfur  are  added 
in  portions  to  the  mixture  of  the  bases  and  the  juniper 
tar.  The  tar  has  a  tendency  to  granulate  when  it  is 
heated  and  should,  therefore,  not  he  added  to  melted 
bases  until  they  are  cool.  The  ointment  is  used  for  para¬ 
sitic  skin  diseases. 

Compound  Tar  Ointment. — The  lard  and  cottonseed  oil 
are  made  stiff  by  the  addition  of  25  per  cent  of  yellow 
wax.  To  this  is  added  the  benzoin  tincture  and  the  recti¬ 
fied  tar  oil  and,  last,  the  zinc  oxide.  The  mixture  should 
he  cool  before  adding  the  rectified  tar  oil  to  minimize 
its  loss  by  volatilization  and  to  prevent  granulation  of 
the  oil  of  tar  by  heat.  The  preparation  is  used  as  an  anti¬ 
septic  in  the  treatment  of  certain  skin  diseases. 


Chapter  XVII 

CERATES,  PASTES,  PLASTERS, 
CATAPLASMS,  AND  PETROXOLINS 

Cerates,  pastes,  plasters,  cataplasms,  and  petroxolins 
are  nsnally  associated  with  ointments.  Although  each 
prei)aration  lias  characteristic  physical  properties,  all  are 
ai:)plied  externally.  These  jireparations  are,  for  the  most 
part,  prepared  hy  manufacturers,  yet  ollicial  directions 
are  to  he  found  for  making  most  of  them.  Of  this  group, 
pastes  are  most  frequently  called  for  as  prescription  items 
liecanse  of  their  value  in  the  treatment  of  skin  diseases. 


CERATES 

Cerates  are  ointment-like  iireparaticns  intended  to  he 
used  as  ])rotectives  or  dressings  liy  being  spread  on  mus¬ 
lin  or  other  suitable  backing  and  applied  locally.  They 
differ  from  ointments  in  tliat  they  contain  larger  propor¬ 
tions  of  wax  or  other  hardening  agents.  AVhile  they 
soften  at  the  temperature  of  the  body,  they  do  not  liquefy, 
and  for  that  reason  serve  as  vehicles  for  cooling,  astrin¬ 
gent,  and  stimulating  substances. 

Although  cerates  have  a  consistency  that  is  stiffer  than 
that  of  ointments,  they  differ  considerably  in  composition 
from  pastes  and  cataplasmas  and  are  unlike  plasters  in 
that  they  are  not  adhesive. 

The  records  would  indicate  that  the  number  of  official 
ceiates  nevei  exceeded  11  and  that  the  number  has  grad¬ 
ually  diminished  until  only  5  are  now  official.  Because 
of  their  unctuous  character,  it  is  not  unlikely  that  cerates 
were  at  one  time  regarded  as  ointments,  but  tliey  are  now 
recognized  as  a  distinct  class  of  preparations.  'They  are 
prepared  by  fusion  or  by  fusion  and  incorporation. 
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'Tlie  cerates  are  stable  preparations  with  the  excejition 
of  lead  siibacetate  cerate  wliii'li,  because  of  the  reactivity 
of  tlie  lead  siibacetate  solution,  gradually  darkens  witli 
the  fonnation  of  black,  insoluble  lead  siiltide.  This  comes 
about  by  a  reaction  between  the  Id)  in  the  lead  subace¬ 
tate  solution  and  the  8  in  the  sulfur  coin])ounds  of  tlie 
air  chielly.  Cerates  should  lie  stored  in  well-closed  con¬ 
tainers  and  at  temperatures  below  40°. 


Cerates  Ofekmae  in  the  National  Formulary  VIII 


English  Title 

Latin  Title 
( Synonym) 

Definition 

or 

Description 

Cantharides  Cerate 

Ceraturn  Cantharidis 
(Blistering  Cerate) 

A  dark,  stiff  cerate  containing  35  per 
cent  of  canthariiles 

Cerate 

Cerat  mn 

( Simi)le  Cerate) 

A  fused  mixture  of  white  wax 
benzoinated  lard 

and 

Lead  Sul)acetate  Cerate 

Ceraturn  Fin ni bi  Suhacctatis 
(Goulard’s  Cerate) 

Lead  subacetate  solution  incorporated 
in  a  fused  mixture  of  wool  fat, 
wliite  wax,  white  petrolatum,  and 
camphor 

Rosin  Cerate 

Ceraturn  Eesinae 

A  fused  mixture  of  rosin,  yellow 
and  lard 

wax. 

Compound  Rosin  Cerate 

Ceruturn  Eesinae  Cornpositum 
(Deshler’s  Salve) 

A  fused  mixture  of  rosin,  yellow 
prepai'ed  suet,  turpentine,  and 
seed  oil 

wax, 

lin- 

Comments  Concerning'  the  Cerates  Official  in  the 
National  Formulary  VIII 

Cantharides  Cerate. — A  mixture  of  yellow  wax,  losin, 
and  benzoinated  lard  serves  as  the  base  for  this  cerate. 
The  ingredients  are  melted  and  strained  to  remove  par¬ 
ticles  which  often  adhere  to  wax  and  rosin.  Cantharides 
is  macerated  in  glacial  acetic  acid  and  turpentine  oil  to 
increase  the  solubility  of  cantharidin,  which  is  the  active 


j)rin('ii)le  of  the  drug.  ^Idie  fused  base  and  the  inaeeiated 
cantharides  are  mixed  and  stirred  at  water  batli  tempera¬ 
ture  until  tlie  wliole  is  rediieed  to  1000  Clm.  and  then 
allowed  to  eongeal.  To  avoid  any  sei)aration  of  the  pow¬ 
dered  drug  from  the  melted  fats,  the  mixture  should  be 
stirred  eonstantly  while  ('ooling.  The  linislied  cerate  is 
used  chielly  as  a  blistering  agent. 

Clintharidin  is  a  dangerous  vesicant.  For  that  reason 
both  the  drug  and  the  cerate  must  be  handled  with  great 
care.  Should  either  come  in  ('ontact  witli  the  skin,  blister¬ 
ing  may  be  averted  by  washing  the  area  with  Avarm, 
soa])y  water  immediately.  The  inlialation  of  the  ])ow- 
dered  cantharides  should  be  avoided  by  all  means. 

Cerate. — Cei-ate  is  known  as  s'nujjle  cerate  and  may  be 
used  as  a  base  for  certain  medicaments.  It  is  ])re])ared 
by  fusing  white  wax  and  benzoinated  lard  on  a  water 
bath.  The  li(pielied  mixture  is  strained,  if  necessary,  and 
stirred  while  it  congeals  to  ensure  a  homogeneous  prod¬ 
uct. 

Lead  Subacetate  Cerate.— This  i)roduct  is  known  as 
Goulard's  cerate.  It  is  likely  to  darken  Avith  age  and 
should,  ther(‘foi‘e,  be  pre])ared  extem])oraneously.  The 
cani])hor  is  dissoh^ed  in  the  melted  mixture  of  Avhite'Avax 
and  Avhite  i)etrolatum.  The  avooI  fat  is  then  added  and 
thoioughlA  mixed  and  the  lead  subacetate  solution  finally 
incor])oi'ated  by  stirring. 

Rosin  Cerate. — Itosin  cerate  is  ])re])ared  by  carefully 
melting  the  ingredients,  rosin,  yelloAV  Avax,  and  lard,  t()- 
gether.  If  necessary,  the  mixture  is  strained  and  stirred 
until  it  congeals.  The  amount  of  rosin  ])resent  in  this 
toi-mula  im])arts  considerable  adhesiveness  to  the  finished 
product;  therefore,  it  may  be  used  as  an  adhesive  agent 
111  other  externally  used  prejiarations. 
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Compound  Rosin  Cerate.— This  rosin  is  known  as 
Desliler’s  salve.  This  cerate  is  prepared  by  incorporat¬ 
ing  turpentine  and  linseed  oil  in  a  melted  mixture  of 
rosin,  yellow  wax,  and  prepared  suet.  If  necessary,  it  is 
strained  and  stirred  until  the  mixture  congeals. 


PASTES 


The  official  pastes  are,  more  specifically  speaking, 
dermatological  pastes.  In  general,  they  may  be  de¬ 
scribed  as  ointment-like  preparations  made  stiff  by  the 
addition  of  such  powders  as  starch,  zinc  oxide,  calcium 
carbonate,  or  a  mixture  of  these.  Other  powders,  such  as 
aspirin  and  bismuth  subnitrate,  may  be  used  in  pastes. 

These  “ointment-like”  pastes  are  sometimes  referred 
to  as  “fatty  pastes”  because  the  powders  are  mixed  with 
bases  composed  of  white  wax,  wool  fat,  paraffin,  white 
petrolatum,  light  liquid  petrolatum,  benzoinated  lard, 
or  other  liquid  or  solid  fats.  The  more  liquid  the  fatty 
bases,  the  more  powder  is  required  to  make  it  stiff. 

Pastes,  as  it  will  be  seen,  contain  proportionately  larger 
amounts  of  powders  with  respect  to  the  liase  than  do 
ointments  and,  for  that  reason,  have  a  more  drying  action 
than  ointments.  They  are  applied  to  the  skin  or  wound 
for  their  absorptive,  astringent,  protective,  or  antiseptic 
effects.  Medicaments  are  less  readily  liberated  from 
pastes  than  from  ointments.  While  pastes  may  act  in  a 
manner  more  superficially  than  do  ointments,  they  aie 
better  urotectives  and  are  useful  when  epidermatic  medi- 


creased  from  tlie  original  number  of  7  to  8 
and  then  to  10  in  N.  F.  VH  and  N.  F.  \’I1T. 
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Nonfatty  Pastes 

Two  of  the  official  pastes,  namely,  Pectin  Paste  and 
thin  pectin  paste,  do  not  conform  to  the  general  descrip¬ 
tions  for  pastes.  They  are  useful  when  the  fatty  base 
type  of  pastes  are  not  indicated.  AVhile  pectin  is  the 
base  used  for  these  two  pastes,  tragacanth,  starch  paste, 
glycerogelatin,  and  other  acpieons  gels  are  common  basic 
ingredients  in  such  preparations.  Pastes  of  this  type  are 
suitable  for  application  to  moist  skin  areas,  whereas  the 
fatty  base  pastes  are  not.  These  water-soluble  gel  pastes 
are  not  only  capable  of  absorbing  moisture,  but  also  are 
easily  removed  with  water,  even  from  the  cavities  of 
deep  sores  or  wounds. 

The  nonfatty  pastes  may  vary  greatly  as  to  consist¬ 
ency,  depending  upon  the  proportion  of  the  jelling  agent, 
such  as  tragacanth  or  pectin,  to  the  water  used.  In  fact, 
thin  pectin  paste  contains  somewhat  less  than  half  the 
amount  of  the  pectin  recpiired  for  pectin  paste.  It  could 
be  thinned  even  more  if  necessary.  Certain  of  the  water- 
soluble  gels  such  as  pectin  or  starch  paste  are  referred 
to  as  nongreasy  ointment  bases  and  are  sometimes  used 
as  replacements  for  fatty  bases  in  the  treatment  of  cer¬ 
tain  skin  affections. 


Preparation  of  Pastes 


The  fatty  base  pastes  are  prepared  after  the  techni({ues 
used  for  preparing  ointments,  which  are  described  in 
some  detail  in  the  chapter  on  ointments  and  need  not  be 


repeated  here.  However,  the  incorporation  of  relatively 
laige  amounts  of  powdered  chemicals  in  paste  formulas 
adds  to  the  lal)or  of  preparing  them.  They  are  stiffen 
and  liarder  to  mix  tlian  ointments.  These  facts  are  no¬ 
ticeable  at  the  disiiensing  counter  when  lirescriptions  for 
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exteiii])oraneoiis  ])astes  are  received.  However,  for  tlie 
iiiaiiiifacturer  tlie  ])rolilein  of  iiiakin»'  ])astes  by  iiiacliine 
is  scarcely  more  troublesome  tliaii  that  of  makini>:  oint¬ 
ments. 

The  nonfatty  or  ^el-like  pastes,  such  as  the  jiectin 
])astes,  are  ])repared  in  a  manner  c[nite  different  from 
that  for  the  fatty  base  ])astes.  The  procedures  will  he 
y,iven  in  detail  under  comments  later  in  the  cha])ter.  Tlie’ 
procedure  y:iven  in  the  National  Formulary  for  ])re])ar- 
in^  the  ])ectin  pastes  should  serve  as  a  method  for  ])re- 
])aring-  jirodncts  of  a  similar  nature  from  tra^acanth  or 
other  hydrophilic  substances.  Hastes  of  this  kind  are 
subject  to  spoilay,’e  by  the  action  of  molds.  For  this 
reason,  preservatives  such  as  benzoic  acid  or  its  deriva¬ 
tives  are  added  to  the  amount  of  about  0.2  ])er  cent. 

The  ])ectin  jiastes,  and  others  too,  sometimes  become 
lysed  with  a^>’e.  AVhen  this  hapiiens,  they  may  become 
coiipiletely  liipielied  and  useless. 

The  fatty  ])astes  may,  n])on  ex])osnre  to  air,  become 
I'ancid.  For  this  reason  they  should  be  kept  in  ti^htl\ 
closed  containers  and  stored  in  a  cool  place. 
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English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Compound  Acetylsalicylic  Acid  Paste 
Pmstrt  Acidi' Acetylsalicylici  Com- 
posit  a 

A  ])aste  composeil  of  eugenol,  Peru¬ 
vian  balsam,  and  acetylsalicylic  acid 
incorporated  in  a  fuseil  mixture  of 
white  wax  and  wool  fat 

Bismuth  Paste 

Pasta  PisniKtlii 

(Beck’s  Bismuth  Paste) 

A  paste  made  by  incorjiorating  bis¬ 
muth  sulinitrate  in  a  sterilized, 
fused  mixture  of  white  wax,  paraf¬ 
fin,  and  white  petrolatum 

Pectin  Paste 

Pasta  Pectini 

A  ])aste  prepared  by  mixing  jiectin 
in  glycerin  and  isotonic  three  chlo¬ 
rides  solution 
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English  Title 

Latin  Title 
(  Synonym) 

Definition 

or 

Description 

Thin  Pectin  Paste 

Pasta  Pectini  Tenuis 

A  paste  similar  in  composition  to  pec¬ 
tin  paste  except  that  it  contains 
less  pectin  and  is  of  a  thinner  con¬ 
sistency 

Mild  Kesorcinol  Paste 

Pasta  Eesorcinolis  Mitis 

(Lassar’s  Mild  Eesorcinol 
Paste) 

A  paste  containing  10  per  cent  of 
resorcinol  in  a  base  composed  of 
light  liquid  petrolatum,  zinc  oxide, 
and  starch 

Strong  Eesorcinol  Paste 

Pasta  Eesorcinolis  Fortis 

(Lassar’s  Stronger  Eesorcinol 
Paste) 

A  j)aste  containing  20  ])er  cent  of 
resorcinol  in  a  base  similar  to  that 
for  mild  resorcinol  paste 

Zinc  Oxide  Paste 

Pasta  Zinci  Oxidi 

(Lassar’s  Plain  Zinc  Paste) 

A  paste  containing  25  per  cent  each 
of  zinc  oxide  and  starch  in  white 
petrolatum 

Zinc  Oxide  Hard  Paste 

Pasta  Zinei  Oxidi  Dura 

(Unna’s  ILird  Zinc  Ptiste) 

A  hard  paste  composed  of  25  per  cent 
of  zinc  oxide  and  5  per  cent  of 
jturified  siliceous  earth  in  benzoin- 
ated  lard 

Zinc  Oxide  Soft  Paste 

Pasta  Zinci  Oxidi  Mollis 
(Unna’s  Soft  Zinc  Paste) 

A  jiaste  composed  of  25  per  cent  each 
of  zinc  oxide  and  precipitated  cal¬ 
cium  carbonate  in  a  mixture  of 
oleic  acid,  linseed  oil,  and  calcium 
hydroxide  solution 

Zinc  Oxide  Paste  With  Salicylic  Acid 
Pasta  Zinci  Oxidi  cum  Acido 
Salicylico 

(Lassar’s  Zinc  Paste  With 
(Salicylic  Acid) 

A  ])aste  containing  20  per  cent  of 
salicylic  acid  in  zinc  oxide  paste 

Comments  Concerning  Pastes  Official  in  the 

National  Formulary  VIII 


Compound  Acetylsalicylic  Acid  Paste.— T]i is  paste  con- 
tains  a  liigli  c.intniit  of  wool  fat.  'I'lia  Avliite  wax  and 
wool  fat  arc  niWtod  toKetlioi-  on  a  wator  liatli;  tlie  eui.-enol 
am  10  onivian  lialsam  are  incor])orate(l  in  aliont  half 
at  the  melted  mixture,  and  the  aeetylsalievlie  acid  is 
ineoriiorated  separately  in  tlie  remainder.  Tliese  two 
Jiortions  are  then  thoroughly  mixed  together. 
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The  lialsam  is  mixed  separately  with  a  portion  of  the 
base  to  protect  it  from  direct  contact  with  the  acetylsali- 
cylic  acid  because  acids  tends  to  cause  the  resins  in  the 
Peruvian  balsam  to  precipitate.  However,  the  wool  fat- 
wax  mixture  is  a  good  protecting  agent  for  both  the  acid 
and  the  balsam  in  this  formula  and  the  paste  is  a  rela¬ 
tively  stable  product. 

It  should  be  further  noted  that  Peruvian  balsam  often 
granulates  upon  being  heated.  For  this  reason  it  should 
not  be  added  to  hot  mixtures. 

Bismuth  Paste. — This  paste  should  be  made  under 
aseptic  conditions.  Pequirements  of  this  kind  are  not 
too  easy  to  carry  out,  but  the  directions  for  sterilizing 
the  base  which  is  composed  of  wax,  paraffin,  and  white 
petrolatum  are  relatively  simple.  To  incorporate  the  bis¬ 
muth  subnitrate  in  the  sterile  base  under  aseptic  condi¬ 
tions  requires  care.  The  National  Formulary  VIII,  page 
754,  under  Process  G,  has  this  to  say  about  aseptic  manip¬ 
ulation;  “The  actual  compounding  should  be  conducted 
within  a  restricted  area  preferably  under  a  cover  and  in 
such  a  manner  that  contamination  will  not  occui.  It 
might  be  possible  to  carry  out  these  directions  in  a  pro¬ 
fessional  prescription  store,  but  the  average  pharmacist 
certainly  would  hesitate  to  undertake  such  a  task. 

Pectin  Paste. — The  pectin  is  thoroughly  dampened 
with  glycerin  before  adding  it  to  the  hot  isotonic  three 
chlorides  solution.  Wetting  the  pectin  with  glycerin 
avoids  the  formation  of  lumps  such  as  takes  place  when 


it  is  added  directly  to  water.  • 

The  benzoic  acid  is  added  as  a  preservative  because 
pectinaceous  solutions  serve  as  good  mediums  for  the 
growth  of  molds  and  spoil  readily  unless  protected. 

Thin  Pectin  Paste.— Thin  pectin  paste  is  in  all  respects 
like  pectin  paste  except  that  it  contains  less  than  one-half 
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the  aiiiomits  of  glycerin  and  pectin  that  are  found  in  the 
lieavier  formula. 

Mild  Resorcinol  Paste.— The  zinc  oxide  is  levigated  to 
a  smooth  paste  with  a  portion  of  the  licpiid  petrolatum. 
The  resorcinol  is  usually  crystalline  and  is  pulverized  be¬ 
fore  being  mixed  with  the  starch.  The  starch-resorcinol 
mixture  is  then  incorjDorated  in  the  zinc  oxide  paste  and 
the  product  is  finally  mixed  with  the  remainder  of  the 
liquid  petrolatum.  This  preparation  contains  60  per  cent 
by  weight  of  dry  powders  which,  even  with  a  wholly 
liquid  base,  is  not  too  easily  made  into  a  smooth  product. 

Strong  Resorcinol  Paste. — Strong  resorcinol  paste  dif¬ 
fers  in  formula  from  the  mild  paste  in  that  the  resorcinol 
content  is  20  per  cent  instead  of  10  per  cent  and  the 
amounts  of  zinc  oxide  and  starch  are  each  5  per  cent  less. 
The  procedures  for  joreparing  the  two  pastes  are  the  same. 
Both  of  these  pastes  are  used  in  dermatological  practice. 

Zinc  Oxide  Paste. — Zinc  oxide  paste  contains  about  25 
per  cent  each  of  zinc  oxide  and  starch  thoroughly  incor¬ 
porated  in  white  petrolatum.  The  procedure  for  mixing 
these  three  ingredients  is  lacking  in  detail ;  therefore,  the 
pharmacist  is  at  liberty  to  use  his  best  judgment.  From 
what  is  known  about  zinc  oxide,  one  would  suggest  that 
it  be  levigated  to  smoothness  with  about  an  equal  amount 
of  the  white  petrolatum.  The  starch  could  be  levigated 
in  the  same  manner,  or  the  two  powders  could  be  mixed 
Bioroughly  and  then  levigated  before  being  incorporated 
in  the  remainder  of  the  white  petrolatum. 

^  This  is  a  simple  paste  which  may  be  used  as  a  protec¬ 
tive  and  absorbent.  It  may  also  serve  as  a  base  for  the 
incorporation  of  other  medicaments. 

Zinc  Oxide  Hard  Paste.— This  product  is  a  paste  con¬ 
taining  2o  per  cent  of  zinc  oxide  and  .^i  per  cent  of  piiri- 
hed  siliceous  earth  in  benzoiiiated  lard.  The  oflicinl  iiro- 
eediire  directs  that  the  two  powders  he  mixed  and  thor- 
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ouglily  triturated  with  the  lard.  It  would  seem  better 
to  levigate  the  mixture  of  ])owders  to  a  smooth  paste 
with  about  an  e(iual  amount  of  the  lard  before  iiicor- 
])oratiiig  the  remainder  of  the  fat. 

The  })rocedure  of  h^vigation  is  advocated  for  the  mak¬ 
ing  of  ])astes  as  it  was  for  ointment,  because  it  is  easier 
to  ml)  powders  to  smoothness  in  small  })ortions  of  the 
base  than  by  using  the  whole  of  it  as  is  indicated  in  the 
directions  for  making  this  ])rodu(‘t. 

Zinc  Oxide  Soft  Paste. — This  is  a  ])aste  which  is  coni- 
])Osed  of  50  ])er  cent  solids  and  50  ])er  cent  liciuids.  The 
li(piids  are  oleic  acid,  linseed  oil,  and  calcium  hydroxide 
solution.  The  lime  water  is  sajxmilied  with  a  mixture 
of  the  oleic  acid  and  the  linseed  oil  as  shown  by  the 
following  eciuation: 


2  Ci7ll33(d)()H  4  ('a(()H),.  ^  ((\TH33(H)()),,Oa  +  21l,.() 

The  calcium  soaj)  which  is  formed  emulsihes  the  oil 
which  is,  in  turn,  added  to  the  mixture  of  zinc  oxide  and 
preci])itated  calcium  carbonate  and  the  whole  rubbed 
into  a  smooth  ])aste. 

In  making  a  small  hatch  ot  this  paste  by  hand,  one  is 
likely  to  find  it  difficult  to  kee])  the  water  from  c(Huing 
out  of  the  emulsion,  and  once  out  its  re-emulsitication  is 


not  easv. 

Zinc  Oxide  Paste  With  Salicylic  Acid.— This  prepara¬ 
tion  is  JMS,^(ir's  plain  zinc  paste  with  about  2  per  ciait  of 
salicylic  acid  incor])orated  in  it.  The  acid  should  lie  re- 
iliiceil  to  a  line  powder  before  being  levigated  with  a  por¬ 
tion  of  the  paste.  It  is  a  light,  crystalliue  powder  which 
works  into  a  smooth  ointment  with  diiliculty. 


PLASTERS 

Plustors  may  he  .l(‘liiu.cl  as  solid  or  smaisolid  a'H'yiy 
masses  witli  or  without  medicinal  sid)staiiees  wliic  i  aie 


s])r(*a(l  on  iiiusliii  or  otiioi'  suital)l(‘  ])a('king’  and  intonded 
for  external  ai)))lieation.  '^Pliey  adliere  to  the  skin  nioi’e 
tenaeiously  if  tliey  are  wanned  before  Ix'ing  applied.  The 
warmth  of  the  body  ke(‘ps  tliem  both  adliesive  and  flex¬ 
ible.  Their  adhesive  eharaeter  affords  a  certain  amount 
of  sn])port  to  the  ai'eas  to  which  they  are  apjdied ;  hence 
they  ])rovide  protection  as  well  as  local  and  systemic  ef¬ 
fects  from  the  medicinals  which  are  slowly  released  from 
them. 

"^riie  essential  compommts  of  every  medicinal  ])laster 
base  are  (1)  an  adhesive  a.i;ent,  (2)  an  absoiTent  ])owder, 
and  (3)  a  medicament.  However,  ])lain  adhesive  ])laster 
contains  no  medicament.  The  adhesive  agent  which  is 
most  commoidy  used  is  cnide  rnl)ber.  Lead  oleate  ])laster 
has  good  adhesive  ])r()perties  but  is  not  often  used  for 
that  ])iirpose  any  more.  The  stickiness  of  these  adhe¬ 
sives  maybe  dilated  by  fusing  them  with  I’osin  and  waxes. 
The  absorbent  ])owders  most  commonly  used  are  zinc 
oxide  and/or  stai'cli.  Such  ])owders  are  referred  to  as 
fillers  and  are  very  necessary  components  of  adhesive 
ta])e.  Hubl)er  is  much  too  adhesive  for  i)ractical  })ur])oses 
without  first  being  filled  w^ith  the  ])ro})er  amount  of  a 
drying  ])ow’der. 


There  are  objections  to  the  use  of  rublier  as  a  plaster 
base,  because.it  is  claimed  that  the  rub))er  does  not  re¬ 
lease  medicinals  which  are  incor])orated  in  it.  However, 
It  IS  the  most  widely  used  adhesive  agent  at  the  i)resent 
time  tor  ])laster  bases.  Ckndain  skins  are  sensitive  to  ad¬ 
hesive  tape  either  because  of  the  rubber  or  the  other 
ingredients. 


Ilie  crude  nihlier  is  freed  from  impiirifies,  in  preii- 
aratioii  lor  its  use  in  adliesive  |ilaster,  liv  l.eins  steamed 
and  coutiimously  xvaslied  with  warm  water  l,v  tlie  aid  of 
smtalile  machinery.  It  is  then  kneaded  hv  ladny  passed 
l-etween  lieavy  steel  rollers  at  a  temperature  h’ahout 
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11 —Atlhesive  plaster  machine.  (Courtesy  Bauer  &  Black.) 
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37°  C.  The  kneading  process  softens  the  rubber  and 
makes  it  sufficiently  plastic  to  admit  of  the  addition  of 
fillers  such  as  zinc  oxide  or  starch  powder  (Fig.  11). 

Plaster  masses  for  medicated  plasters  may  be  prepared 
by  fusing  the  plastic  rubber  with  rosin,  waxes,  extracts, 
oils,  oleoresins,  or  other  fusible  ingredients.  Nonfusible 
substances  may  be  added  in  the  form  of  fine  powders 
after  the  manner  suggested  for  the  addition  of  filler 
powders.  Liquids  may  be  incorporated  by  first  concen¬ 
trating  them  to  a  syrupy  consistency.  Ointment-like 
substances  may  be  added  to  plaster  bases  by  the  usual 
means  of  incorporation. 

Plasters,  except  mustard  plaster,  are  no  longer  pre¬ 
pared  extemporaneously  by  pharmacists.  While  there 
are  only  two  of  the  official  plasters  that  could  be  consid¬ 
ered  as  being  medicated,  there  are  several  commercial 
ones  that  are  available.  Moreover,  the  commercial 
plasters  come  in  a  variety  of  forms  suitable  for  applica¬ 
tion  to  the  several  areas  of  the  body  such  as  the  back 
and  the  breasts  (Fig.  12).  They  serve  to  support  and 
immobilize  the  areas  as  well  as  to  permit  the  slow  absorp¬ 
tion  of  incorporated  medicaments. 

The  term  plaster  was  once  applied  to  the  plaster  mass 
but  now  it  connotates  the  finished  product :  the  mass 
spiead  on  muslin  or  other  suitable  backing  cut  into  con¬ 
venient  shapes  and  sizes  or  made  into  rolls  of  varying 
lengths  and  widths. 

The  exposed  surfaces  of  medicated  plasters  are  very 
adhesive  not  only  to  the  skin  but  also  to  other  surfaces. 
For  this  reason  plasters  are  covered  with  a  layer  of 
coarse  gauze.  This  must,  of  course,  be  removed  iust 
before  applying  the  plaster.  The  gauze,  however,  keeps 
the  plasters,  which  are  often  placed  one  upon  another  in 
a  box,  irom  sticking  together. 
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Plasters  are  often  ])oroiis  and  certain  ])ran(ls  of  ])orons 
l)lasters  are  ])opular,  the  ])laster  l)ein^’  well  and  system¬ 
atically  perforated.  A  good  ])laster  adheres  closely  to 
the  skin  and  sto])S  the  normal  outward  flow  of  the  skin 
secretions  and,  since  ])lasters  are  intended  to  remain  in 
])lace  for  several  hours  and  sometimes  for  days,  they 


C 

Fig.  12. — Plasters.  J,  Breast.  7>’,  Cliest.  C,  Back. 

may  cause  uiidesii-ahle  reahsoi|.tion  of  ])ois(moiis  liody 
lliiids.  Tlie  lu-esence  of  Jiores  in  tlie  ])laster  permits  t  le 
outward  How  of  tlie  secretions,  at  least  to  some  exten  . 

In  tlie  decade  ]8iHl-l()l)(l,  there  were  '24  oflicial  iilasters, 
17  in  the  1’haniiacoiioeia  and  7  in  the  Xational  I’ormu- 
lary.  In  the  deca.le  following  1!)0(),  the  nuiuher  dropiied 
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to  10,  and  only  5  plasters  are  now  omcial,  2  of  whieli  are 
alike  in  composition,  1  bein^-  a  sterile  form  of  the  other. 

The  small  mmiher  of  official  ])lasters  may  indicate  that 
they  are  a  less  ])o])nlar  form  of  medication  than  formerly. 
On  the  other  hand,  it  may  mean  that  they  have  changed 
from  ])rescri])tion  items  to  ])rodncts  of  the  manufacturer 
who  makes  them  in  accordance  with  public  demand.  At 
any  rate,  pharmacists  are  seldom  called  upon  to  prepare 
plasters. 


Plasters  Oeficial  in  the  United  States  Pharmacopoeia  XIII 


English  Title 

Latin  Title 
( Synonym) 

Definition 

or 

Description 

Adhesive  Plaster 

E mplastrum  A dhaesivum 
(Adhesive  Tape) 

Adhesive  plaster  is  composed  of  a 
j)laster  mass  spread  evenly  upon 
fabi’ic 

Sterile  Adhesive  Plaster 

Emplastrum  Adhaesivnin  Sterile 
(Sterile  Adhesive  Tape) 

A  plaster  that,  in  addition  to  being 
sterile,  meets  all  of  the  require¬ 
ments  for  adhesive  plaster 

Mustard  Plaster 

E  m  pi  a  str^im  S  i  n  a  pis 
(Mustard  Paper) 

A  plaster  composed  of  2.5  Gm.  of  pow¬ 
dered  black  mustard  per  100  square 
centimeters  of  sprea<l  ])laster 

Plasters  Official  in  the 

National  Formulary  VIIT 

English  Title 

Latin  Title 
( Synonym) 

Definition 

or 

Description 

Belladonna  Plaster 

E  m  plastnim  Bell  ado  n  n  a  e 

A  plaster  containing  2.5  Gm.  of  bella¬ 
donna  plaster  mass  per  100  square 
centimeters  of  spread  plaster 

Lead  Oleate  I’laster 

Emplastrii.m  Vlumhi  Oleatia 
(Lead  Plaster,  Diachylon 
Plaster) 

A  ])laster  mass  formed  by  a  reaction 
between  lead  monoxide  and  the 
fatty  acid  esters  of  olive  oil  and 
lard. 

Comments  Concerning  Plasters  Official  in  the 
United  States  Pharmacopoeia  XIII 

Adhesive  Plaster. — Adhesive  ])laster  is  commonly 
known  as  (idhesive  tape  which  is  packaged  in  rolls  of 
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varying  widths  and  lengths  convenient  for  home  and 
surgical  uses.  It  is  described  in  the  Pharmacopoeia  XIII, 
page  418,  as  consisting  of  “a  mixture,  having  pressure- 
sensitive  adhesive  properties,  spread  evenly  upon  fabric, 
the  back  of  which  may  be  coated  with  a  water-repellent 
film.  The  plaster  mass  is  free  from  lumps.  The  plaster 
has  a  tensile  strength,  determined  warpwise,  of  not  less 
than  20.41  kg.  (45  pounds)  per  2.54  cm.  (1  inch)  of 
width.” 

The  measurement  of  the  tensile  strength  and  the  ad- 
hesive  strength  of  adhesive  tape  is  made  according  to  the 
tensile  strength  determination  as  found  described  on  page 
699  of  the  Pharmacopoeia.  These  tests  are  of  recent  de¬ 
velopment  and  are  regarded  as  l)eing  highly  important 
in  the  matter  of  maintaining  high  standards  of  quality 
for  adhesive  tape. 

Sterile  Adhesive  Plaster. — Sterile  adhesive  plaster  is 
in  all  respects  similar  to  adhesive  tape  except  that  it  has 
to  be  protected  by  Holland  cloth  or  other  suitable  mate¬ 
rial  and  then  kept  from  becoming  contaminated  by  being 
suitably  packaged  and  finally  sterilized.  The  sterility  of 
each  unit  of  the  plaster  is  maintained  until  the  package 
is  opened  for  use  or  has  been  damaged  in  handling.  The 
length  and  width  of  the  plaster  should  appear  upon  the 

label. 

The  details  relative  to  the  sterility  tests  for  solids, 
such  as  plasters,  are  to  be  found  on  page  689  of  the 
Pharmacopoeia. 

Mustard  Plaster. — Mustard  plaster  is  termed  mustard 
paper.  It  is  prepared  by  mixing  2.5  Gm.  of  black  mus- 
ard  deprived  of  its  fixed  oil,  with  some  suitable  adhesive 
material,  usually  a  solution  of  rubber,  and  spreading  it  on 
100  square  centimeters  of  paper  or^  other  suitable  bac  v- 
ing.  Directions  are  given  for  dipping  it  in  tepid  watei 
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before  applying  it.  The  warnitli  and  the  moisture  cause 
the  enzyme  myrosin  present  to  act  upon  the  glycoside 
sinigrin  to  form  allyl-iso-thiocyanate  which  is  the  chief 
constituent  of  volatile  oil  of  mustard,  an  irritant  and 
ruliefacient.  The  warmth  of  the  body  aids  in  the  reac¬ 
tion.  If  the  plaster  were  dipped  in  hot  water,  tlie  enzyme 
would  lie  inactivated  and  the  preparation  rendered  me¬ 
dicinally  useless. 

The  fixed  oil  may  be  removed  by  percolating  the  mus¬ 
tard  powder  with  petroleum  ether.  If  not  removed,  tlie 
oil  makes  the  plaster  too  greasy. 

Homemade  mustard  poultices  are  often  prepared  by 
diluting  mustard  powder  with  equal  amounts  of  meal, 
flour,  or  liran,  dampening  the  mixture  with  warm  water, 
then  spreading  the  mass  upon  a  cloth  and  applying  it  to 
the  affected  area.  The  lilierated  volatile  oil  of  mustard 
in  turn  produces  the  desiralfie  rubefacient  effect.  Blister¬ 
ing  may  result  if  the  mustard  is  not  sufficiently  diluted  or 
if  the  i^laster  remains  applied  for  too  long  a  time. 

Comments  Concerning-  Plasters  Official  in  the 
National  Formulary  VIII 

Belladonna  Plaster. — Belladonna  plaster  is  prepared  by 
mixing  an  extract  of  l)elladonna  root  with  adhesive 
plaster  mass  and  spreading  the  mixture  upon  muslin  or 
other  suitable  backing  material.  The  plaster  mixture 
should  yield  al)out  0.275  per  cent  of  the  alkaloids  of  bella¬ 
donna  root  and  should  require  about  2.5  Gm.  of  the  bella¬ 
donna  plaster  mass  to  pre})are  100  square  centimeters  of 
the  spiead  plaster.  An  assay  procedure  for  the  alkaloids 
of  belladonna  root  is  given. 

Belladonna  plasters  are  among  the  most  widely  used 
of  the  medicated  plasters.  They  are  prepared  l)y  manu¬ 
facturers  and  are  commonly  sold  as  over-the-counter 
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items.  Plasters  of  this  kind  may  or  may  not  he  ])orons, 
hut  the  ex})osed  surfaces  are  always  covered  with  coarse 
cloth  to  keej)  them  from  sticking'  to  each  other  when 
liackaged.  This  covering,  however,  must  he  removed  be¬ 
fore  the  plaster  is  a]jplied.  Chistomers  do  not  always 
know  this  and  should,  therefore,  he  properly  instructed. 

Lead  Oleate  Plaster. — Lead  oleate  ])laster  is  commonly 
known  as  lead  plaster.  An  old  synonym  for  it  is  diachy¬ 
lon  plaster  wdiich  is  less  often  used  now  than  formerly. 

ijead  plaster  is  a  plaster  mass  rather  than  a  ])laster 
in  the  usual  sense  of  the  word.  Chemically  it  is  chielly 
an  insoluble  soaj)  which  is  formed  by  the  reaction  between 
the  free  oleic  acid  of  olive  oil  and  lard  and  lead  hydroxide 
as  indicated  in  the  following  eipiations: 


(1)  PbU  +  Hd)  ^  1T)(()I1), 

(2)  3Ph(()H)..  +  2  ((\dl,3C()0)3(VH5 

3  (ehdl33(3)())3Pl)  f  2  (^113(011)3 

The  olive  oil  and  lard  are  heated  in  a  suitable  vessel 
of  a  capacity  about  4  times  the  hulk  of  the  ingredients. 
The  lead  monoxide  is  sifted,  with  stirring,  upon  the  sur¬ 
face  of  the  hot  oils.  Polling  water,  ecpial  to  about  one- 
sixth  of  the  volume  of  the  melted  tats,  is  then  added.  It 
the  fats  are  too  hot,  the  addition  of  the  water  is  likely  to 
cause  S|)attering  and  sometimes  results  in  an  explosion 
of  the  contined  and  rajiidly  expanding  water  ^a])ol.  At 
this  point  in  the  ])rocedure  there  is  danger  not  only  ot 
spattering,  hut  also  of  darkening  the  ])roduct  thiough 
overheating  it.  Water,  heat,  and  constant  stirring  ^im'c 
all  needed  to  make  the  reaction  go  to  conpiletion.  The 
use  of  metallic  stirrers  must  lie  avoided.  The  insoluble 
lead  oleate  which  is  formed  settles  out  as  a  ])liahle  and 
tenacious  mass  which  hardens  upon  being  cooled.  The 
mass  is  wa.shed  several  times  for  the  juirpose  of  removing 
the  ‘dvcerin  formed  in  the  reaction.  It  is  then  kneaded 
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to  free  it  from  water,  rolled  into  cylindrical  ])ieces  of 
suitable  size,  wrapped  in  paper,  and  stored  in  well-closed 
containers.  The  plaster  mass  l)ecomes  very  hard  if 
allowed  to  dry. 


Lead  oleate  jdaster  has  adhesive  ])roperties  and  was 
once  used  as  a  ])laster  l)as(‘.  llowever,  since  crude  ruh- 
l)er  is  now  the  chief  adhesive  agent  of  plaster  bases,  the 
princi])al  nse  of  lead  [)laster  is  that  of  making  lead  oleate 


ointment. 


CATAPLASMS 


Cataplasms  are  known  as  ])onltices  and  are  described 
as  soft,  moist  masses  of  solid  material  which  are  usually 
medicated  and  intended  to  be  a])])lied  externally.  They 
serve  to  act  as  connterirritants  in  some  cases  and  to  keep 
the  skin  soft  and  moist  at  the  ])oint  of  apiolication  in 
others. 


Kaolin  Cataplasm,  N.  F.  VIII.— This  product  is  the 
only  official  exam])le  of  this  class  of  ])reparations.  It  is 
kaolin  thoroughly  mixed  with  moi-e  than  half  its  weight 
(about  40  j)er  cent)  of  glycerin  and  medicated  with  boric 
acid,  thymol,  methyl  salic'ylate,  and  peppermint  oil  and 
usually  ])ackaged  in  tight  tin  containers.  Wlien  needed 
for  tlie  relief  of  local  inflammation  or  other  conditions, 
it  is  usually  warmed  and  S])read  thickly  upon  a  cloth  and 
applied.  Like  other  i)oultices,  it  may  l)e  allowed  to  re¬ 
main  in  i)lace  for  several  hours  or  renewed  freciuently  as 
the  occasioii  demands.  Antijddogistine  is  a  well-known 
])roduct  which  is  similar  in  comj)()sition  to  kaolin  cata¬ 
plasm.  It  should  be  observed  that  the  kaolin  called  for 
in  the  formula  is  dried  at  110°  and  the  glycerin  recently 
heated  at  100°.  This  is  done  to  drive  off  the  moisture 
held  by  these  two  chemicals.  This  makes  the  finished 
product  somewhat  anhydrous  and  gives  it  the  ju-operty 
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of  alisorbing  moisture  from  the  skin  when  applied  to  it. 
Action  of  this  kind  is  apparently  indicated  under  certain 
conditions. 

Inasmuch  as  the  effectiveness  of  poultices  is  attrilmted 
about  as  much  to  the  lieat  and  moisture  which  they  hold 
as  to  their  medicinal  ingredients,  they  are  often  simple 
in  composition.  Poultices  of  this  kind  are  often  prepared 
from  flaxseed,  bread,  and  powdered  mustard  seed.  The 
mustard  poultice  has  been  lirietly  described  under  mus¬ 
tard  plaster  (q.v.). 


PETROXOLINS 


Petroxolins  are  perfumed  preparations  which  are  usu¬ 
ally  composed  of  medicinal  suhstances  in  a  sa])onated 
oily  base  and  intended  for  external  use. 

Tlie  liquid  petroxolins  which  were  formerly  official 
were  applied  with  friction.  It  was  thought  that  their 
saponaceous  nature  made  them  good  vehicles  for  those 
medicines  which  were  meant  to  penetrate  the  skin. 


Onlv  one,  solid  pet  t  oxolin,  is  now  official  in  the  Na¬ 
tional  Formulary.  It  is  ointment-like  in  character  and 
serves  as  a  base  for  certain  medicinal  agents.  It  is  a  sat¬ 
isfactory  base  for  Peruvian  balsam  in  that  it  seems  to 
be  conipatil)le  with  the  oils  and  resins  of  the  l)alsain, 
which  often  become  granular  when  mixed  with  petro¬ 
latum  and  other  fatty  bases. 


An  ammonia  soap  is  formed  in  the  ] 
solid  petroxolin  by  a  reaction  between 
stronger  ammonia  water  as  indicated 
equation: 


)rocess  of  making 
the  oleic  acid  and 
by  the  following 


c,.H„C()()n  +  Nii.oii  c.,n33C()ONii.  +  ii.o 

17  0*5 


The  alcoliol  present  apparently  aids  the  reaction ;  the 
lavender  oil  perfumes  the  product  and  is  added  after  the 
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mixture  lias  cooled  to  minimize  loss  by  evapoiation.  The 
yellow  wax  is  the  stiffening  agent  for  the  relatively  high 
percentage  of  liquid  agents  in  the  formula. 

Solid  petroxolin  has  the  advantage  of  being  easily  re¬ 
moved  with  water  as  compared  with  the  usual  fatty  oint¬ 
ment  bases.  The  light  liquid  petrolatum  and  the  oleic 
acid  are  insoluble  in  water  and  constitute  52  per  cent  of 
the  formula,  yet  the  finished  product  is  washable.  The 
oleic  acid  is  changed,  in  part  at  least,  to  soaj),  but  the 
liquid  petrolatum  is  not.  However,  the  soap  changes  the 
physical  character  of  the  liquid  petrolatum. 


Chapter  XVIII 

SUPPOSITORIES 


Su])})()sit()ries  are  solid  bodies  of  various  shapes,  usu¬ 
ally  medicated,  and  administered  l)y  l)eing-  inserted  into 
the  orifices  of  the  body  Avith  tlie  exception  of  the  mouth. 

Tliev  are  of  such  hardness  or  consistency  as  to  retain 

«  • 

their  shape  at  ordinary  temperature,  but  they  soften  or 
melt  in  contact  vdtli  the  l)ody. 

This  form  of  medication  is  usually  intended  for  the 
treatment  of  localized  conditions,  but  it  may  be  used 
also  to  produce  systemic  effects,  or  both.  The  absorption 
of  drugs  by  the  mucous  tissues  of  the  urethra,  vagina, 
and  the  lower  bowel  is  just  as  certain  as  though  the  drugs 
were  taken  orally.  However,  the  al)Sorption  of  drugs  ad¬ 
ministered  by  suppositories  may  be  somewhat  slower 
than  when  taken  orally  and  the  intensity  of  the  systemic 


effects  may  not  be  as  marked,  but  the  duration  of  action 
is  likely  to  be  somewhat  prolonged.  All  of  these  factors 
are  dependent  uj)on  the  nature  of  the  drug,  the  size  of 
the  dose,  and  the  character  of  the  suppository  base. 
:^Iedical  records  indicate  that  deaths  have  resulted  from 
the  use  of  poisonous  drugs  in  vaginal  medication.  It  is 
known  also  that  strychnine  and  related  substances  pro¬ 
duce  prom])t  action  when  administeied  lectallA. 


There  are  instances  when  rectal  medication  js  a  con¬ 
venient  route  for  the  administration  of  drugs.  For  ex¬ 
ample,  the  i)roblem  of  medicating  infants  is  very  often 
solved  bv  the  use  of  sup])ositories.  The  use  of  supposi¬ 
tories  is  also  indicated  in  certain  conditions  of  nausea  or 
for  the  administration  of  drugs  that  produce  nausea  when 
<riven  orallv.  The  suppository  dose  of  drugs  is,  as  a 
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rule,  soiiiewliat  larger  tliaii  the  oral  dose.  On  this  point 
not  too  niueh  is  known  of  the  influence  of  the  suppository 
base  upon  the  I'ate  of  the  release  of  the  ding  to  the  mu¬ 
cous  nieinhrane.  In  prohlenis  of  this  kind  not  onl}  is  the 
character  of  the  base  involved,  hut  that  of  the  drug  as 
well. 

Suppository  Bases 

The  bases  that  are  usually  enpiloyed  are  theobroina 
oil  (cacao  butter),  glycerinated  gelatin,  sodium  stearate, 
soap,  and  water-niiscilile  bases.  The  first  three  of  these 
bases  are  named  in  the  Pharmacoiioeia  as  those  being 
usually  employed.  Those  comjianies  engaged  in  the 
manufacture  of  suppositories  often  advertise  the  use  of 
a  new  base  without  revealing  its  composition. 

Cacao  Butter. — Cacao  butter  has  long  been  rated  as  the 
best  general  sup])ository  base.  It  is  tlie  fat  obtained 
from  the  roasted  seed  of  Theohronia  cacao  and  is  de¬ 
scribed  as  a  yellowish-white  solid  with  a  faint,  agreealile 
odor.  It  may  be  obtained  from  the  seed  by  ex])ression  or 
extraction.  It  has  a  sjiecihc  gravity  of  about  ().8()  and 
melts  at  about  37°  or  body  temperature.  Its  use  in  tbe 
pre])aration  ot  suppositories  was  first  ])ro]iosed  in  about 
1850  because  of  its  bland,  nonii'ritating  jiroperties  and 
its  low  fusing  point. 

Preshly  melted  cacao  butter  does  not  regain  its  orig¬ 
inal  hardness  for  several  days.  This  means  that  supposd- 
tories  made  by  fusion,  using  cacao  butter  as  the  vehicle, 
will  be  softer  when  freshly  i)repared  than  after  they  have 
stood  for  about  a  week.  iMany  substances,  such  as  idienol, 
chloral  hydrate,  and  oils,  when  added  to  cacao  butter, 
lower  its  melting  i)oint.  Such  mixtures  may  be  restored’ 
to  the  ])ro])er  hardness  for  good  siqipositories  bv  the 
addition  of  hardening  agents  such  as  s])ermaceti,  wax  oi- 
paraffin.  However,  the  addition  of  hardening  agents’  to 


354 


OFFICIAL  PREPARATIONS  OF  PHARMACY 


suppositories  must  be  done  with  care.  Spermaceti  has 
been,  for  a  long  time,  an  acceptable  hardening  agent  for 
cacao  butter  suppository  bases  and  can  be  used  in 
amounts  up  to  20  or  30  per  cent.  However,  the  use  of 
more  than  5  to  10  per  cent  of  wax  or  paraffin  would  be 
very  likely  to  make  a  suppository  mixture  too  firm.  The 
presence  of  wax  in  a  cacao  butter  suppository  increases 
the  melting  point  of  the  cacao  butter,  but  too  much  of 
it  would  greatly  retard  its  melting  at  body  temperature. 
This,  in  turn,  would  slow  the  release  of  the  medicaments 
and  delay  or  prolong  the  desirable  local  or  systemic  ac¬ 
tion. 

There  are  substitutes  for  cacao  butter  such  as  mixtures 
of  oleic  and  stearic  acid  and  mixtures  of  cetyl  alcohol 
and  fixed  oils,  such  as  almond  oil.  These  mixtures  may 
be  varied  in  composition  so  as  to  yield  bases  of  any  de¬ 
sirable  hardness  or  softness.  This  variation  is  not  pos¬ 
sible  with  cacao  butter.  Even  so,  cacao  butter,  although 
not  a  perfect  suppository  base,  is  still  widely  used  for 

that  purpose. 

Glycerinated  Gelatin. — This  preparation  is  a  mixture 
composed  of  equal  parts  by  weight  of  gelatin  and  glyc¬ 
erin.  Water  is  used  to  soften  the  gelatin  which  is  mixed 
with  glycerin  on  a  water  bath.  The  heating  is  continued 
until  the  product  is  reduced,  by  the  loss  of  water,  to  the 
proper  weight.  It  is  hygroscopic  and  should  be  kept  in 
tightly  closed  containers  in  a  cool  place. 

This  mixture  is  too  firm  to  use  by  itself  for  making 
suppositories  but  may  serve  as  the  base  when  diluted 
by  about  one-half  by  the  medicament,  water,  or  glycerin. 
If  there  is  still  need  for  reducing  the  proportion  of  ge  a- 
tin  in  the  formula,  it  may  be  done  by  increasing  the  pro¬ 
portion  of  glycerin.  In  some  instances  it  may  be  ad¬ 
visable  to  reduce  the  amount  of  gelatin  to  as  low  as 

OT  8  per  cent. 


SUPPOSITORIES 


355 


GlycGriniitpd  gGlutin  Ims  tlie  {idvtintcigG  of  boiiig  mis¬ 
cible  with  water  and  is  the  base  to  use  wlien  certain  of 
the  drug  extracts  sncli  as  oj^inin,  belladonna,  and  eigot 
are  prescril)ed.  AVater-solnble  clieinicals  such  as  chloial 
hydrate,  lioric  acid,  and  even  tannic  acid  can  be  incor¬ 
porated  in  this  hydrophil  liase.  Also  tannic  acid  and 
gelatin  are  incompatible  but  can  lie  made  to  liquefy  if 
the  amount  of  tannic  acid  is  only  aliout  20  per  cent  of 
that  of  glycerin  and  the  mixture  is  heated  properly.  Cer¬ 
tain  insoln])le  powders  such  as  iodoform,  zinc  oxide,  and 
others  should  be  thoroughly  levigated  with  glycerin  be¬ 
fore  being  mixed  with  the  melted  base. 

Suppositories  made  with  glycerinated  gelatin  are  usu¬ 
ally  prepared  with  the  aid  of  heat  which  melts  the  liase. 
The  medicaments  are  then  incor])orated  in  the  melted 
base  and  the  mass  poured  into  molds  of  suitable  size  and 
shape. 

Sodium  Stearate. — Sodium  stearate  is  a  constituent  of 
glycerin  suppositories,  U.  S.  P.  XIII,  the  only  official 
suppository.  Eight  grams  of  sodium  stearate  are  capable 
of  solidifying  92  Gin.  of  glycerin  in  tlie  presence  of  5  Gm. 
of  water.  The  glycerin  and  the  sodium  stearate  are 
heated  on  a  water  bath  with  gentle  stirring  until  tlie 
sodium  stearate  is  dissolved.  The  water  is  then  added 
and  the  hot  mixture  poured  into  molds.  The  supposi¬ 
tories  are  removed  when  cold. 

Foinieily  the  sodium  stearate  was  formed  during  the 
preparation  of  the  suppositories  by  a  reaction  between 
stearic  acid  and  sodium  carbonate.  This  procedure  is 
Gnie  consuming  so  the  present  method  is  regarded  as  an 
improvement. 

Soap.  Soa])  is  essentially  sodium  stearate,  and  its 
role  in  suppositories  already  has  been  described.  It 
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should  l)e  ineiitioiied,  however,  that  son])  itself  is  not  in- 
fre({uently  made  into  sujijiositories. 

Young’  babies  are  often  constipated,  hut  it  is  usually 
not  easy  or  advisable  to  give  them  cathartics  or  medi¬ 
cines  by  mouth.  Bowel  movements  may  he  stimulated  by 
inserting  a  small  suaj)  su})])ository  into  the  rectum.  Suj)- 
])Ositories  for  this  ])ur])ose  may  he  shajied  by  hand  from 
a  mixture  of  ])owdered  soap  and  water  or  whittled  from 
a  bar  of  some  good  mild  soa]),  jireferahly  castile  soa]). 
Yhe  soa])  is  sufficiently  irritating  to  the  mucous  mem¬ 
brane  of  the  lowei’  bowel  to  stimulate  evacuation,  (dyc- 
erin  suppositories  are  used  often  for  the  same  pur])ose. 

Water-Miscible  Bases. — It  has  been  ])roposed  that  su])- 
])ository  bases  of  both  the  oil-in-water  and  water-in-oil 
ty])e  bases  serve  se|)arate  and  distinct  ])ur])oses  in  su])- 
])ository  medication.  The  o  w  emulsions  would  bring 
the  mucous  membranes  in  contact  with  an  aipieous  layer 
and  ])ermit  of  ready  absorption  of  any  water-soluble 
drugs  ])resent.  When  slow  ahsori)tion  is  considered  de¬ 
sirable,  it  is  suggested  that  the  wo  ty])e  of  emulsion 
should  he  used.  Proprietary  bases  of  the  o/w  ty])e  aie 
known  hut  are  not  used  extensively  by  dis])ensing  ])har- 
macists.  However,  })harmacists  should  he  able  to  })re- 
j)are  self-emulsifying  bases  when  called  u])on  to  do  so  be¬ 
cause  there  are  formulas  ot  this  kind  in  the  literatiue. 
Chicao  butter  can  he  made  to  yield  emulsive  bases  when 
fused  with  triethanolamine  stearate,  glyceryl  nionostea- 
rate,  ('holesterol,  and  other  substances. 

Manufacture  of  Suppositories 

There  are  three  general  ways  by  which  sup])ositories 
are  made:  (1)  by  hand,  (2)  by  fusion  and  molding,  and, 
(d)  hv  compression.  A  much  lower  ])er  cent  of  them  are 
made  hv  haml  than  by  either  of  the  other  methods. 
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The  Hand  Process.— In  making  suppositories  l)y  hand 
the  ingredients  are  usually  mixed  in  a  mortar  with  grated 
eaeao  hntter.  No  little  amount  of  triturating  and  knead¬ 
ing  is  reipiired  to  make  solid,  fat  mixtures  of  tliis  kind 
into  a  smooth,  liomogeneons  mass.  After  the  mass  has 
well  mixed  in  the  mortar,  it  is  usually  remo\  ed  and 
kneaded  in  the  manner  deserihed  lor  making  jiill  masses 
by  hand.  There  is  one  decided  difference,  however;  su])- 
pository  masses  soften  readily  in  the  hand  unless  liandled 
very  skillfully.  The  trick  is  that  of  kneading  the  mass 
in  the  hands  for  a  moment  and  then  putting  it  down  lor 
about  an  eipial  length  of  time  or  until  it  hardens  suf- 
liciently  to  ])ermit  further  kneading.  Ckicao  butter  siij)- 
])ositories  cannot  he  worked  continuously  in  the  hands 
without  liecoming  too  soft,  unless  the  temperature  is  con- 
sideralily  lielow  that  of  room  tenpierature.  Mven  then 
constant  contact  with  the  liody  causes  them  to  soften. 

The  mass,  I'ollowing  thorough  mixing,  is  removed  from 
the  mortar  and  rolled  into  a  cylinder  and  divided  into  the 
requisite  nunilier  of  ])arts  and  each  ])art  sha])ed  by  hand 
into  a  sup])ositoi-y,  usually  conical  or  in  some  other  con¬ 
venient  sliajie.  The  fact  that  the  hands  are  frecpiently 
in  contact  with  the  caicao  Imtter  mass  may  make  it  neces¬ 
sary  for  the  o])eT‘ator  to  ('hill  his  hands  in  cool  water  fre- 
(piently  and  ])erha])s  use  dusting  ])owders  to  aid  in  kee])- 
ing  the  mass  from  sti(‘king  to  tlnun.  l^ycopodium  was 
once  a  favorite  dusting  ])owder  for  this  juirpose,  although 
hnely  ])owdered  starch  and  talcum  ])owder  are  equally 
as  good  and  are  usually  white  and  less  objectionable  in 


a])j)earance. 

Jheie  <11  (^  many  jirohlems  whic'h  one  may  enc'ounter  in 
making  siqipositories  by  hand.  One,  that  of  softening 
in  the  hands,  has  lieen  mentioned.  A  second,  and  pern 
ha])s  more  sei’ious,  is  that  of  criimhling  of  the  mass,  in¬ 
dicating  that  there  is  insiiflicient  cohesiveness.  This  dif- 
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ficiilty  may  be  overcome  by  adding  a  few  drops  of  castor 
oil  which,  in  most  instances,  renders  a  cacao  butter  liase 
plastic  and  workable. 

It  is  not  expected  that  handmade  suppositories  will  be 
as  attractive  and  uniform  in  shape  as  those  made  by 
molding  or  compression  but  they  should  be  just  as  .effi¬ 
cacious. 

Fusion  and  Molding. — Suppositories  are  commonly 
made  l)y  molding,  and  the  procedure  is  often  referred  to 
as  the  hot  process.  The  base  and  the  medicaments  are 
usuallv  mixed  and  melted  on  a  water  bath,  and  the  fluid 
mass  is  poured  into  molds  of  brass  or  other  suitalile  ma¬ 
terial.  The  base  may  be  cacao  butter,  glycerinated  gela¬ 
tin,  or  other  fusible  substances. 

These  are  several  things  to  observe  in  making  supposi¬ 
tories  by  this  simple  procedure.  For  example,  if  the 
molds  are  too  hot  ,the  mass  is  likely  to  remain  liquid  long 
enough  for  any  solid,  insoluble  ingredients  to  separate 
and  settle  out.  If  the  mold  is  too  cold,  the  mass  may  chill 
suddenly  and  set  against  the  mold  in  such  a  fashion  as  to 
pull  apart  when  they  are  opened. 

Melted  suppository  masses  should  lie  only  just  warm 
enough  to  pour  into  molds  which  are  moderately  cool. 
In  order  for  the  molded  siipiiositories  to  liecome  thor¬ 
oughly  set,  they  should  lie  allowed  to  remain  in  the  mold 
for  an  hour  or  more  at  room  temperature.  However,  this 
time  can  be  greatly  shortened  liy  chilling  them  in  a  re¬ 
frigerator.  A  warm  fused  suppository  mass  shrinks  on 
cooling  and  leaves  a  depression  in  the  center  of  the  ex¬ 
posed  end.  This  may  lie  avoided  by  pouring  it  at  a  tem¬ 
perature  near  that  of  congelation  or  by  filling  the  depres¬ 
sion  with  a  little  of  the  melted  mixture.  It  has  been  ad¬ 
vocated  that  the  melted  suppository  mass  should  not  be 
poured  into  the  mold  until  it  has  begun  to  thicken.  How- 
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ever,  the  proper  temperature  for  the  successful  molding 
of  a  suppository  mixture  is  liest  learned  by  experience. 

Suppository  molds  should  he  clean  and  dry.  It  is  some¬ 
times  advisable  to  lubricate  the  inner  walls  with  a  thin 
film  of  oil  before  filling  them  with  the  fused  mass.  At 
no  time  should  the  burnished  surfaces  of  the  mold  be 
rubbed  with  metal  or  other  hard  instruments.  Scratched 
surfaces  are  prone  to  cause  suppository  masses  to  stick 
to  the  sides  of  mold. 


Fig.  13. — Hinged  brass  mold.  (Courtesy  Armstrong  Cork  Company.) 

Hinged  brass  molds  with  6  or  12  openings  are  com¬ 
mon  styles  for  the  dispensing  counter,  although  some  are 
available  with  a  larger  number  of  openings  (Fig.  13). 

Extemporaneous  molds  may  be  made  by  rolling  a 
square  of  waxed  paper  into  a  cone.  The  cones  may  be 
set  in  holes  in  a  wooden  strip  made  for  the  purpose  or 
placed  in  the  mouths  of  narrow-necked  bottles.  The 
cones  should  be  trimmed  to  an  even  length  before  being 
filled.  The  fused  mass  should  he  just  as  cool  as  possible 
before  being  poured  into  the  molds.  To  avoid  the  chance 
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of  leakage  it  is  a  good  tiling  to  pour  into  the  apex  of  the 
cone  a  drop  or  two  of  the  liquid  which,  upon  cooling, 
forms  a  seal. 

Ujion  cooling,  the  ])aper  may  lie  removed  and  any 
rough  edges  of  the  supiiository  made  smooth  before  lieing 
dis])ensed.  Supiiositories  made  this  way  will  not  he  as 
uniformly  shaped  as  those  made  hy  the  metal  mold  hut 
they  will  lie  entirely  accejitahle. 


Fig.  14.— Suppository  machine.  (Courtesy  Armstrong  Cork  Company.) 


Suppositories  by  Compression.— A  suppository  ma¬ 
chine  is  necessary  etpiipmeiit  for  making  suppositories  hy 
comiiression.  The  base,  usually  grated  cacao  butter  and 
the  medicaments  are  thoroughly  mixed  as  described  un¬ 
der  the  Hand  Process.  The  homogeneous  mass  is  then 
broken  into  small  pieces  and  jiiit  into  the  cylinder  oi 
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barrel  of  tbe  ('()ini)res>sor.  ^Mie  iiiaeliine  is  closed^  and 
])ressnre  is  ereated  at  one  end  of  tbe  cylinder  by  a  i)iston 
bead  Avliicli  is  attaclied  to  a  screw  l)olt  or  rod.  As  tlie 
screw  IS  turned,  tbe  mass  is  foix'ed  tbion^b  line  boles 
into  as  many  molds.  Wben  tbe  molds  are  tilled,  as  indi¬ 
cated  by  tbe  ])ressnre  against  tbe  piston  bead,  jiressnre  is 
released,  tbe  mold  compartment  is  opened,  and  tlie  snp- 
])ositories  are  removed.  Three  supjiositories  are  usual ly 
made  at  a  time.  Tbe  macbine  may  be  closed  again  and 
jiressnre  ajiplied  as  before  and  so  on  nntil  tbe  whole  of 
tbe  mass  bas  lieen  ])ressed  into  sipipositories  (Fig.  Id). 

Conpiression  macbines  of  this  kind  come  in  both  a  hori¬ 
zontal  and  vertical  style.  Eacli  macbine  is  nsnally  iiro- 
vided  with  molds  of  various  sizes.  Bougies  (])eneil- 
sbaped  snjipositories)  can  be  made  by  sn])])ository  ma¬ 
cbines  with  a  lioiigie  attachment.  Bougies  are  intended 
for  urethral  medication  usually. 


Shapes  and  Sizes  of  Suppositories 

According  to  tbe  U.  S.  Pbarmaco])oeia  XTIF,  jiage  698, 
suppositories  made  with  either  tbeoliroma  oil  or  give- 
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Suppository  shapes.  A,  Conical.  B,  Wellcome.  C,  Bullet. 
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erinated  gelatin  as  the  base  should  correspond  in  weight, 
length,  and  form  to  that  given  in  the  accompanying  tah- 


Illation. 

WEIGHT  IN 

LENGTH  IN 

TYPE 

GM, 

CM. 

FORM  OR  SHAPE 

Rectal 

Vaginal 

2 

5 

-  - 

Tapered 

Globular  or  oviform 

Urethral 

2  to  4 

7  to  14 

Pencil-shaped,  one  end 

(Bougies) 

pointed 

Packaging 

Glycerin  suppositories  are  often  dispensed  in  wide- 
mduthed  bottles  or  pots.  However,  suppositories  make 
better  looking  packages  Avhen  they  are  put  into  sectional 
boxes,  each  being  separated  from  the  other.  Supposi¬ 
tories  make  >a  distinctive  package  when  wrapped  in  tin 
foil  or  similar  material.  They  should  be  stored  in  a  cool 
place,  and  those  with  a  cacao  butter  base  should  be  re¬ 
frigerated  in  warm  weather. 

The  only  official  suppositories  are  glycerin  supposi¬ 
tories,  suppositoria  glycerini,  U.  S.  P.  XIII. 


Chapter  XIX 

SPRAYS,  NOSE  DROPS,  INHALANTS, 
GARGLES,  AND  SWABS 

SPRAYS 

Sprays  are  solutions  of  aromatic,  astringent,  vaso¬ 
constrictor,  or  mildly  antiseptic  medicinal  sul)stances  in 
suitable  aqueous  or  oily  veliicles.  They  are  intended  to 
give  relief  to  congested  membranes  of  the  nose  and  throat 
and  are  applied  in  the  form  of  sprays  by  means  of  atom¬ 
izers  or  nebulizers.  Light  liquid  petrolatum  is  the  vehicle 
for  the  official  sprays.  Since  heavy  oils  do  not  neljulize 
well,  the  lighter  ones  are  most  desirable  for  sprays. 

Inasmuch  as  liquid  petrolatum  is  credited  with  causing 
a  type  of  pneumonia,  especially  among  children,  it  is  not 
at  the  present  time  a  very  acceptable  liquid  medium  for 
sprays  or  nose  drops.  It  has  been  replaced  recently  with 
vegetable  oils  and  aqueous  vehicles  like  isotonic  sodium 
chloride  solution,  both  of  which  are  considered  safe  to 
use  because  they  are  absorbable,  whereas  liquid  petro¬ 
latum  is  not.  Perhajis  it  should  be  emphasized  that  iso¬ 
tonic  sodium  chloride  solution  is  at  the  present  time  a 
very  popular  vehicle  for  sprays. 

Sprays  are  not  usually  difficult  to  prepare  and,  al¬ 
though  extensively  used,  only  four  are  official  in  the 
National  Formulary.  However,  a  variety  of  them  are 
produced  by  manufacturers,  some  of  which  are  nationally 
advertised  and  sold  for  self-medication.  Others  are  spe¬ 
cialties  which  are  dispensed  on  prescriptions. 
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Sprays  Official  in  the  Xational  Formulary  YllI 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Aromatic  Spray 

Y’  e  b  11  1  a  A  ro  m  a  t  ica 

A  solution  of  phenol,  menthol,  thy¬ 
mol,  camphor,  benzoic  acid,  eucalyp- 
tol,  cinnamon  oil,  clove  oil,  and 
methyl  salicylate  in  light  liquid 
petrolatum 

Epheilrine  Spray 

Nebula  Ephedrinae 

A  solution  of  ephedrine,  1  per  cent, 
and  methyl  salicylate  0.2  jier  cent, 
in  anhydrous  light  lirpiid  petrolatum 

Compound  Ei»hedrine  Spray 

Nebula  Ephedrinae  Cnmposita 
(Compound  Ephedrine  In¬ 
halant  ) 

A  .solution  compo.sed  of  1  per  cent 
ephedrine,  0.0  per  cent  each  of 
'■amfihor  and  menthol  and  about 
O.d  per  cent  of  thyme  oil  in  an¬ 
hydrous  light  liquiil  ])etrolatum 

Compound  Menthol  Spray 

Nebula  Mentholis  Composita 

A  solution  of  1  per  cent  each  of  men¬ 
thol  and  camphor,  almut  0.5  per 
cent  of  methyl  salicylate  and  0.2 
per  cent  of  eucalyptol  in  light 
liquid  petrolatum 

Comments  Concerning’  Sprays  Official  in  the 
National  Formulary  VIII 

Aromatic  Spray. — Aromatic  si)raY  was  known  lonnerly 
as  (U'onuific  oil  spraii.  solid  ('oniponnds  ])henol, 

inentliol,  tlivinol,  and  cani])lior  art*  litiuelied  hy  Avarming 
tlieni  togetlier  in  a  suitablt*  contaiiu*!’  on  a  watci  hath. 
^Idie  lienzoic  acid  and  tlic  oils  of  cinnamon  and  cloYcs, 
then  the  eucaly])tol  and  methyl  salicylate,  are  add(‘d  to 
the  litiuefied  solid  and  then  enough  light  litiuid  petro¬ 
latum  is  us(*d  to  mak(*  the  i’(*(|uir(‘d  Aolnme. 

^riie  use  of  heat  facilitates  the  solution  of  the  solid 
constituents,  hut  only  the  minimum  amount  of  heat  should 
lie  used  in  order  to  aYoid  dissipation  of  the  Yolatile  coin- 
ponents.  If  necessary,  the  solution  may  he  strained, 
preferably  through  cotton. 

Ephedrine  Spray.— The  eiiliedrine  alkaloid  used  to  pre¬ 
pare  this  spray  is  sensitiee  to  heat,  light,  and  moisture. 
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For  this  reason  the  preparation  should  not  be  heated 
a])ove  40°  in  ])reparing-  it.  Tlie  alkaloid  is  hygroseo])ie 
and  should  l)e  earefnlly  dried  before  being  dissolved  in 
the  anhydrous  light  Inpiid  iietrolatiini.  Fphedrine  is 
sensitive  to  moisture;  tlu‘refore  the  light  liiinid  petro- 
latnin  is  recpiired  to  be  anhydrous.  It  should  be  stoied  in 
a  cool  i)laee  in  light-resistant  eontainers.  Even  then  the 
solution  often  develo])s  a  disagreeable  odor  n])on  stand- 


ing. 


Compound  Ephedrine  Spray. — This  spray  is  very  niiieli 
like  the  jireeeding  pre])aration,  but  it  eontains  the  aro- 
niaties  eainphor,  menthol,  and  thyme  oil  instead  of 
methyl  salieylate.  The  action  and  use  of  these  two  ephed¬ 
rine  sprays  is  about  the  same.  They  are  used  as  drops 
or  as  nelmlized  sjirays  to  relieve  congestion  of  the  nose 
and  throat. 


Compound  Menthol  Spray. — This  jneparation  is  an 
aromatic  s])ray  whicli  is  used  as  drojis  or  as  a  nebulized 
s])ray  to  relieve  congested  mucous  membranes  caused 
from  colds.  Any  relief  that  may  come  from  this  spray 
or  from  aromatic  s])ray  should  be  attributed,  ])erha])S, 
to  the  mild  local  anesthetic  action  whicli  the  aromatics 
produce. 

NOSE  DROPS 


Although  non(‘  ar('  official,  nose  drops  are  closely  allied 
to  s])rays  and  are  us(kI  in  the  treatment  of  the  same  con¬ 
ditions  as  are  the  sprays.  Nose  dro))s  may  be  aipieous 
or  oily  solutions  or  susptmsions.  Preparations  of  the 
silver  jiroteinates  are  e.\ami)les  of  colloidal  suspensions 
which  are  commonly  used  as  droj)s  or  aiiplied  by  means  of 
swabs.  ’Microcrystalline  suspensions  of  tbe  sulfa  drugs 
also  are  known  and  used.  Py  comj)arison  as  to  lliiidity, 
dnpis  are  likely  to  be  more  viscous  than  s])rays.  How¬ 
ever,  sprays  are  not  uncommonly  used  as  drops. 
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Nose  drops  are  commonly  applied  by  lieing  instilled 
into  the  nostril  by  means  of  a  dropper.  For  effective 
treatment  the  patient  is  directed  to  assume  a  position 
that  will  permit  the  head  to  be  thrown  back  so  that  the 
nose  will  be  directed  upward.  This  permits  the  liquid 
to  flow  back  over  the  congested  areas  of  the  nasal  pass¬ 


ages. 


Most  nasal  sprays  and  many  nose  drops  are  employed 
to  give  relief  in  the  acute  stages  of  the  common  head  cold. 
For  this  reason  many  of  them  which  have  a  vasocon¬ 
strictor  action  contain  ephedrine  or  its  salts  and  related 
products.  In  addition  they  may  contain  antiseptics 
such  as  camphor,  menthol,  thymol,  eucalyptol,  and  hexyl- 
resorcinol.  However,  these  are  usually  present  in  such 
low  percentage  concentrations  that  their  antiseptic  value 
may  be  questioned,  but  they  usually  impart  a  momentary 
soothing  and  cooling  sensation. 

Cei’tain  of  the  sprays  and  nose  drops  which  are  now 
advertised  claim  to  be  combinations  of  both  germicidal 
or  bactericidal  and  vasoconstricting  agents.  Prepara¬ 
tions  of  this  kind  are  numerous,  Imt  the  claims  made  for 
their  effectiveness  are  usually  modest.  About  the  most 
that  one  should  be  encouraged  to  expect  from  using 
sprays  and  nose  drops  is  the  comfort  that  results  from 
having  one’s  congested  nasal  passages  cleared  for  a  time. 
In  fact,  both  nasal  sprays  and  nose  drops  are  called  “de¬ 


congestants.” 

Nasal  decongestants  should  be  used  with  great  caution, 
inasmuch  as  they  are  absorlied  and  produce  both  local 
and  systemic  effects.  The  literature  accompanying  the 
packages  of  many  of  the  well-known  decongestants  warn 
persons  suffering  from  diabetes,  high  blood  pressure, 
thyroid  disease,  or  heart  trouble  or  those  who  are  sen¬ 
sitive  to  phenolic  compounds  not  to  use  them  except  on 
competent  medical  advice. 
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A  note  of  hygienic  caution  which  is  too  often  o\ei- 
looked  is  that  tlie  dropper  which  is  used  in  tlie  instilla¬ 
tion  of  nose  drops  is  returned  to  the  liquid  and  used 
repeatedly  without,  in  any  way,  being  made  sterile.  Any 
unused  solution  should  not  be  returned  to  the  bottle,  and 
the  dropper  should  be  throughly  cleansed  after  each  use. 
This  precaution  supports  the  general  belief  that  nose 
drops  and  sprays  usually  are  not  wholly  dependable  as 
germicidal  agents. 

INHALANTS 

Inhalants  are  usually  thought  of  as  alcoholic  or  oily- 
like  preparations  containing  volatile  constituents  which 
are  readily  vaporized  in  hot  water  and  the  vapors  in¬ 
haled  through  the  nose  and  mouth.  However,  the  official 
inhalation,  epinephrine  inhalation,  U.S.P.  XIII,  is  a 
1 :100  aqueous  solution  of  epinephrine  prepared  with  the 
aid  of  distilled  water.  It  is  administered  as  a  spray  in 
the  treatment  of  bronchial  asthma.  It  should  be  pre¬ 
served  in  well-tilled,  light-resistant,  tight  containers. 
This  form  of  administration  makes  it  more  of  a  spray 
than  an  inhalation. 

An  official  preparation  which  is  widely  used  as  an 
inhalant  is  compound  benzoin  tincture.  Preparations 
like  camphor  ointment  and  compound  menthol  ointment 
and  products  of  a  similar  nature  are  often  used  as  in¬ 
halants. 

Inhalants  are  usually  administered  by  adding  a  proper 
quantity  of  them  to  a  pan  of  hot  water.  The  jiatient  is 
then  diiected  to  throw  a  sheet  of  some  kind  over  his  head 
and  stoop  over  the  pan  in  such  a  way  as  to  be  able  to 
inhale  the  vapors.  The  steam  and  volatilized  constituents 
of  the  inhalants  are  usually  sufficiently  soothing  and 
anesthetic  to  give  mild,  temporary  relief  from  the  stuffi¬ 
ness  of  head  colds.  More  recently  penicillin  inhalers 
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wliicli  make  it  ])ossil)le  to  lilow  jieiiieillin  ])ow(ler  ii|)()ii 
the  iiitected  mucous  areas  ot*  tlie  nose  and  tliroat  have 
been  made  availalile.  Tliere  aia*  also  a  numher  of  va])or- 
ous  inhalers  on  the  market  which,  when  ])laced  in  the 
nostrils  durini>'  inhalation,  emit  vajiors  that  have  a  de- 
contestant  effect  on  the  memliranes  of  the  nose.  These 
are  effective  hut  should  he  used  with  caution. 

As  medicinal  afcnts,  it  is  ])erha])s  too  much  to  ex])ect 
any  relief  from  colds  hy  the  use  of  inhalants,  hut 

at’ents  that  only  comfort  and  soothe,  even  temjiorarily, 
have  their  value. 


GARGLES 


A  discussion  of  the  |)r(‘})arations  used  in  the  treatment 
of  congested  conditions  of  the  nose  and  throat  would 
be  incomplete  without  the  mention  ot  gargles,  (largles 
are  usually  composed  of  mild  concentrations  ot  anti- 
se])tics  and  astringents,  often  made  sweet  with  glycerin 
and  flavored  with  volatile  ingredients,  (largles  in  great 

varietv  are  to  he  found  on  the  market,  hjxamples  ot  such 

•  •  • 

solutions  are  the  welhknown  official  ])roducts,  antiseptic 
solution,  N.  F.,  alkaline  aromatic  solution,  and  comiiound 
sodium  borate  solution,  all  of  which  are  in  the  National 


Formulary  VI IT  and  have  been  discussed  in  the  chapter 
on  solutions.  Pof(issin}n  chlorate  (jarffle  with  iron,  known 
as  f/oldeu  f/ar(/Ie  is  listed  as  a  gargle  and  is  iierlupis  more 
astringent  that  the  solutions  just  mentioned.  It  is  official 
in  the  National  Formulary  VIII  and  is  descrilied  in  the 


cha])ter  on  miscellaneous  preimrations. 

These  ])re])arations  are  often  diluted  with  about  an 
eiiual  amount  of  water  and  used  as  gargles  to  soothe  sore 
and  inflamed  throats  that  usually  accompany  the  onset 
of  colds  Like  inhalants,  gargles  soothe  and  give  some 
tem})orarv  relief.  Addle  some  manufacturers  have  made 


SWABS 


claims  as  to  the  g-ci-micidal  value  ol  their  pi-oducts,  uudei 
controlled  conditions,  it  is  hard  to  estimate  any  real 
antiseptic  value  for  such  ])i‘oducts  as  they  arc*  _s»eneiall^ 
used.  The  i)resence  of  antise])tics  in  concentrations 
strong-  enough  to  kill  organisms  in  the  tissues  would 
damage  the  tissues  and  prevent  iiatural  recu])eration. 

SWABS 

It  is  ('laimed  hy  some  that  sore  throats  and  inllauied 
areas  of  the  nose  can  ))e  treated  more  effectively  hy 
swabbing  than  hy  the  use  of  s])rays,  gargles,  or  iidialants. 
Ti'eatment  is  usually  accom])lished  hy  making  a  swab  of 
cotton  on  the  end  of  a  suitable  swab  stick.  The  cotton 
is  saturated  with  tin*  medicament  and  the  infected  area 
smeared  with  the  swab.  'Treatment  of  this  kind  usually 
makes  it  ])ossihle  to  get  the  medicament  on  the  diseased 
tissue.  Aloreover,  it  is  possible  to  ap])ly,  in  this  fashion, 
antiseptics  and  astringents  in  greatei’  concenti'ation  than 
is  possil)lc  hy  means  of  gargles  and  s])rays.  iNIost  ])re])- 
arations  which  are  listed  as  gargles  or  s])rays  may  be 
a])plied  by  means  of  swabs.  The  silver  ])roteinate  solu¬ 
tions  are  often  applied  in  this  manner.  Physicians  often 
formulate  swah  solutions  for  tlieii*  own  2)ractice. 

Inasmuch  as  s])rays,  nose  dro])s,  inhalants,  gargles,  and 
even  thi'oat  swabs  are  a  2)art  of  self-medication,  there  is 
one  woi‘d  of  warning  that  shonld  be  given.  It  is  that 
care  should  be  taken  so  as  not  to  imitate  unduly  an 
alieadc  iiiitat(*d  mucous  area.  It  should  be  boime  in 
mind  also  that  strong  asti-ingcnts  and  decongestants,  if 
a])])lied  too  frinpiently  or  in  too  great  a  concentration, 
may  result  in  considerahh*  tissue  damage.  This,  of 
course,  should  always  be  avoided. 


Chapter  XX 

GLYCERITES 

Glycerites  are  stable  solutions  or  mixtures  of  medicinal 
and  pharmaceutical  sul)stances  in  glycerin.  Because 
they  contain  a  high  per  cent  of  glycerin  as  the  solvent, 
vehicle,  or  preservative,  glycerites  are  viscous,  hygro¬ 
scopic,  and  heavy.  The  liquid  glycerites  are  readily 
miscihle  with  water  and,  for  this  reason,  serve  as  stock 
solutions  which  may  he  diluted  readily  with  water  or 
alcohol.  Being  hygroscopic,  they  should  all  he  stored 
and  dispensed  in  tightly  closed  containers.  Although 
glycerites  are  not  extensively  used,  they  have  been  official 
in  every  edition  of  the  National  Formulary  and  in  the 
U.  S.  Pharmacopoeia  since  the  fifth  (1870)  revision. 

It  seems  reasonable  to  raise  a  question  concerning  the 
nomenclature  of  glycerites,  which,  according  to  the 
British  Pharmacopoeia,  are  termed  glycerins.  The  use 
of  the  ending  “ite”  for  these  preparations  implies  that 
glycerin  is  an  acid.  There  is  no  evidence  that  the  so- 
called  glycerites  are  definite  chemical  compounds  except 
glycerite  of  horoglycerin.  In  addition  to  the  six  official 
oivcerites,  there  are  several  unofficial  ones  to  he  found  in 
the  Pharmaceutical  Recipe  Book. 


Glyce:rites  Official  in  the  United  States  Pharmacopoeia  XIII 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Boroglycerin  Glycerite 

Glyceritum  Boroglycerini 

A  viscous,  clear,  colorless,  50  ]>er  cent 
solution  of  boroglycerin  (C3II5BO3) 
in  glycerin 

Starch  Glycerite 

Glyceritum  Ainyli 

A  translucent,  jelly-like  mass,  com¬ 
posed  chiefly  of  starch  paste  m 
glycerin 

Tannic  Acid  Glycerite 

Glyceritum  Acidi  Tannici 
(Glycerite  of  Tannin) 

A  clear,  brownish,  viscous,  20  per  cent 
solution  of  tannic  acid  in  glycerin 
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Glyceiutes  Official  in  the  National  Formulary  VIII 


English  Title 

Latin  Title 
( Synonym ) 

Detinition 

or 

Description 

Iodine  and  Zinc  Iodide  Glycerite 
Glycerituin  lodi  et  Zinci  lodidi 
(Diluted  Talbot’s  Solution) 

A  dark-colored,  water-glycerin  solu¬ 
tion  containing  about  10  per  cent 
vv/v  of  iodine  and  8  per  cent  of 
zinc  iodide 

Phenol  Glycerite 

Glycerilurn  Phenolis 

(Carbolic  Acid  Glycerite) 

A  clear,  colorless,  about  18  j)er  cent 
solution  of  phenol  in  glycerin 

Tragacanth  Glycerite 

Glyceritum  Tragacanthae 

A  thick  paste  composed  of  tragacanth, 
water,  and  glycerin 

Comments  Concerning’  the  Glycerites  Official 
in  the  United  States  Pharmacopoeia  XIII 

Boroglycerin  Glycerite. — To  prepare  this  product,  glyc¬ 
erin  and  boric  are  heated  on  a  sand  liath  to  alioiit  150°, 
the  boric  acid  being  added  in  portions,  and  with  constant 
stirring,  to  the  liot  glycerin.  A  chemical  reaction  takes 
place  forming  boroglycerin  as  indicated  by  the  following 
equation : 

0311,(011)3  +  II3BO3  ^  C3ll,B03  +  3  II3O 

The  boroglycerin  mixture  is  reduced  to  a  definite  weight 
by  continuing  the  heat  and  is  finally  dissolved  in  the 
specified  amount  of  glycerin.  It  is  acid  to  litmus  paper. 

The  equation  is  indicated  as  a  reversible  one,  and  the 
official  procedure  directs  that  the  finished  glycerite  lie 
put  into  dry  containers.  If  a  container  is  wet  with  water 
from  a  recent  rinsing,  boric  acid  may  settle  out.  The 
explanation  is  that  the  water  causes  the  ester  to  hydro- 
hze,  reversing  the  reaction.  In  more  simple  terms,  the 
dehydrated  glycerin  has  a  marked  affinity  for  water,  and 
since  the  boroglycerin  solution  is  nearly  saturated,  it 
leleases  boric  acid  as  the  glycerin  rehydrates  itself. 
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In  lieatini;-  the  ^iyeeriii  and  horie  acid,  a  sand  liatli  is 
used  to  ensure  an  even  heat.  Tlie  teiniieratiire  should 
not  he  hiii,‘her  than  150°  to  avoid  decomposition  of  the 
.glycerin. 


Starch  Glycerite. — Starch  glycerite  is  jirejiared  liy  heat¬ 
ing’  a  mixture  of  water,  starch,  and  glycerin  togetlier, 
with  stirring,  on  a  sand  liath  to  a  tem])eratiire  of  about 
140°.  Tlie  translucent,  jelly-like  mass  which  forms  is 
strained  through  muslin  to  remove  certain  hard  jiartich^s 
of  the  starch  which  do  not  soften. 

Heat  is  needed  to  rupture  tlie  starcdi  grannies.  This 
jn’ocediire  yields  a  soluble  starch  jiaste  whi('h  lias  some 
use  as  a  grcaiseless  liase  for  ointments  and  as  an  excijiient 
for  certain  ])ill  masses.  Tenpieratiires  higher  than  that 
indicated  in  the  ])rocediire  might  result  in  a  darkened 
})roduct  from  carbonization.  It  has  been  observed  that 
a  good  starcdi  glycerite  can  he  formed  at  temjieratnres 
])(^tween  110°  and  120°.  This  observation  is  substanti¬ 
ated  by  Hritish  workers  and  lessens  the  chances  of  over¬ 
heating  and  darkening  the  jirodiict.  Wliite  spots  wliich 
are  often  observed  in  making  this  ])aste  nsnally  disa})peai 
with  stirring  and  the  continued  application  of  heat.  The 
longer  the  mass  is  lieated,  the  more  it  thickens. 

(ilyc'erin  is  present  in  glycerite  of  starch  to  the  extmit 
of  70  jier  cent.  Jlenzoic  acdd  is  addial  as  a  i)reservati\ e. 
Even  so,  the  glvcm’ite  is  not  too  stalile  and  the  Pharnia- 
coiioeia  directs’that  it  should  he  freshly  iirepared. 

Tannic  Acid  Glycerite.— Tannic  acid  glycerite  is  pre¬ 
pared  by  heating  the  glycerin  and  tannic  acid  on  a  sand 
))atli  at  about  H5°.  This  iireparation,  which  may  have 
a  lio-ht  tan  (-olor  when  freshly  made,  gradually  darkens 
with  age.  Iron,  which  tends  to  hasten  and  increase  the 
(lurkfiliiii;,  is  prevented  nr  retarded  in  its  aetioii  )>y  tlie 
sodium  eitrate  in  tlie  I'ormula.  The  sodium  edrate  reacts 
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with  the  iron,  present  as  a  contaminant,  thus  hindering  it 
from  uniting  with  tlie  tannic  acid  to  form  the  well-known, 
inky-hlack  iron  tannate. 

(dycerin  may  contain  traces  of  iron  derived  irom  tin 
containers.  All  contact  witli  metal  spatulas  should  iie 
avoided  in  handling  tannic  acid,  because  it  is  esjiecially 

sensitive  to  iron  in  any  form. 

The  ])resence  of  exsiccated  sodium  snltite  iirevents  or 
greatly  retards  tlie  deconi})osition  of  tlie  tannic  a('id  in 
aqueous  solutions,  ointments,  or  jelly-like  products.  The 
assay  for  tannic  acid  is  a  rather  dillicnlt  one,  Imt  the  work 
of  Dubois  and  J.ee^  on  the  tannin-bearing  galenicals 
would  indicate  that  there  should  be  an  assay  standard  lor 
them. 


Comments  Concerning'  the  Glycerites  Official 
in  the  National  Formulary  VIII 

Iodine  and  Zinc  Iodide  Glycerite. — The  10  per  cent  w  v 
solution  of  iodine  in  this  ])re])aration  is  rendered  soluble 
in  water  and  glycerin  by  the  ])resence  of  the  soluble  zinc 
iodide.  It  is  a  strong  solution  of  iodine  which  the  den¬ 
tists  use  for  germicidal  and  astringent  ])nr])()ses  after 
l)roper  dilution  with  water. 

Phenol  Glycerite. — Phenol  glycerite  contains  sodium 
citrate  to  ])revent  or  retai'd  darkening,  usually  attributed 
to  the  ])resence  of  small  amounts  of  ii'on  which  is  often 
found  as  a  contaminant  in  glycerin.  In  theory  at  least, 
the  citrate  reacts  with  tin*  iron  to  form  ji  nearly  non- 
ionizable  ii'on  (dtrate.  h'on  taken  care  of  in  this  way 
V  ould  not  react  with  the  phenol  to  produce  a  color  (diangi^ 
in  the  glycerite.  While  a  solution  of  phenol  may  darken 
in  the  i)resence  of  ii'on,  the  reaction  is  relatively  slow. 

Phenol  is  not  very  soluble  in  water  and  li([uelied  phenol 
cai^t  be  diluted  ap])reciably  with  water,  yet  the  glyc- 

J.  Am.  Pharm.  Assoc.  Sci.  Kd.  30:  53,  1941. 
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In  lipatiiii’’  tlie  ^•lyc'eriii  and  l)oi‘i(‘  a('i(l,  a  sand  liatli  is 
used  to  piisnrp  an  even  licat.  Tlie  temperature  slioiild 
not  lie  liiglier  tlian  loO®  to  avoid  decomposition  of  tlie 
glycerin. 


Starch  Glycerite. — Stareli  i>iyeerite  is  jirepared  liy  lieat- 
iiiiz;  a  mixture  of  water,  stareli,  and  ii,!yeerin  together, 
witli  stiri’ing,  on  a  sand  hath  to  a  tenpierature  of  about 
140°.  Tlie  translueent,  jelly-like  mass  which  forms  is 
strained  through  muslin  to  remove  certain  hard  jiartich^s 
of  the  starch  wliich  do  not  soften. 

Heat  is  needed  to  rupture  the  starch  grannies.  This 
jirocediire  yields  a  soluble  starch  ])aste  which  has  some 


use  as  a  greaseless  base  for  ointments  and  as  an  exedpient 
for  certain  pill  masses.  Tenpieratiires  liigher  than  that 
indicated  in  the  ])rocediire  might  result  in  a  darkened 
jirodiict  from  carbonization.  It  has  been  observed  that 
a  good  starch  glycerite  can  be  formed  at  temjieratnres 
between  110°  and  120°.  ^I  his  observation  is  substanti¬ 
ated  by  Hritish  workers  and  lessens  the  chances  of  over¬ 
heating  and  darkening  th(‘  })roduct.  White  spots  which 
are  often  obsei-ved  in  making  this  ])aste  nsnally  disappear 
witli  stirring  and  the  continued  application  of  heat.  The 


longer  the  mass  is  heated,  the  more  it  thickens. 

(Jlycerin  is  present  in  glycerite  of  starch  to  the  extent 
of  70  ])er  cent.  Heiizoic  acid  is  added  as  a  preservati\ e. 
Kven  so,  the  glvcerite  is  not  too  stable  and  the  Pharma¬ 
copoeia  directs' that  it  should  be  freshly  prepared. 

Tannic  Acid  Glycerite.— Tannic  acid  glycerite  is  pre¬ 
pared  by  heating  the  glycerin  and  tannic  acid  on  a  sand 
bath  at  aliout  117)°.  This  iireparation,  which  may  have 
a  light  tan  color  when  freslily  made,  gradually  darkens 
with  age.  Iron,  which  tends  to  hasten  and  increase  the 
darkeidng,  is  prevented  or  retarded  in  its  action  by  the 
sodium  citrate  in  the  formula.  The  sodium  citrate  reacts 
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with  tlio  iron,  presfiit  as  a  contaminant,  tlius  liimlcriii};  it 
from  iinitinK  witli  tlio  tannic  acid  to  form  tlic  wclldcnown, 
inky-black  iron  tannate. 

(Ilycerin  may  ('ontain  trac'es  of  iron  derived  lioin  tin 
containers.  All  contact  with  metal  s])atulas  sboiild  be 
avoided  in  bandlin^-  tannic  acid,  because  it  is  es])ecially 


sensitive  to  iron  in  any  form. 

The  ])resence  of  exsiccated  sodium  siilbte  jirevents  or 
greatly  retards  tbe  decomposition  of  the  tannic  a('id  in 
aqueous  solutions,  ointments,  or  jelly-like  iirodiicts.  Tbe 
assay  for  tannic  acid  is  a  ratber  dilliciilt  one,  but  tbe  work 
of  Dubois  and  Lee'  on  tbe  tannin-bearing-  galenicals 
would  indicate  that  there  sbould  be  an  assay  standard  lor 
them. 


Comments  Concerning-  the  Glycerites  Official 
in  the  National  Formulary  VIII 

Iodine  and  Zinc  Iodide  Glycerite. — Tbe  10  i)er  cent  w/v 
solution  of  iodine  in  this  ])re])aration  is  rendered  soluble 
in  water  and  glycerin  by  tbe  ])resence  of  tbe  soluble  zinc 
iodide.  It  is  a  strong  solution  of  iodine  wbicb  tbe  den¬ 
tists  use  for  germicidal  and  astringent  ])urj)oses  after 
])roper  dilution  with  water. 

Phenol  Glycerite. — Pbenol  glycerite  contains  sodium 
citrate  to  ])revent  or  retard  darkening,  usually  atti-ibuted 
to  tbe  ])resence  of  small  amounts  of  ii-on  wbicb  is  often 
found  as  a  contaminant  in  glycerin.  In  theory  at  least, 
tbe  citrate  reac'ts  with  tbe  iron  to  form  a  nearly  non- 
ionizable  ii-on  citrate.  Iron  taken  ('are  of  in  this  way 
^\ould  not  react  with  tbe  ))benol  to  ])rodu('e  a  (‘olor  ('bang-(‘ 
in  tbe  glycerite.  While  a  solution  of  pbenol  may  darken 
in  tbe  ])resence  of  iron,  tbe  reaction  is  relatively  slow. 

Plumol  is  not  very  soluble  in  water  and  liciuelied  qdienol 
(au^t  be  dilut(Ml  api)r(M'iably  with  water,  yet  tbe  glyc- 

-Dubois,  K.  R,  an.l  Loe,  C.  O. :  J.  Am.  Pharm.  Assoc.  Sci.  Ed.  80:  53,  1941. 
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erite  of  phenol  can  be  diluted  with  water  in  all  propor¬ 
tions.  It  is  possible  to  have  carbolic  acid  solutions  in  con¬ 
centrations  less  than  88  per  cent  and  more  than  10  per 
cent  by  using  glycerin  as  a  portion  of  the  solvent. 

Glycerite  of  phenol  may  he  used  to  prepare  antiseptic 
solutions  of  phenol.  . 

Tragacanth  Glycerite. — Tragacanth  glycerite  is  a  thick 
paste  prepared  by  mixing  powdered  tragacanth,  glycerin, 
and  water.  It  is  a  reasonably  stable  preparation  which 
is  used  as  an  excipient  in  making  pills  and  troches.  It  is 
hygroscopic  and  should  he  suitable  for  those  masses  and 
pastes  which  are  intended  to  remain  soft. 


Chapter  XXI 

POWDERS,  CACHETS,  AND  CAPSULES 

POWDERS 

The  official  powders  are  intimate  mixtures  of  finely 
powdered  medicinals  or  of  medicinal  substances  and 
diluents.  They  are,  with  one  exception,  bulk  powders 
which  may  be  prepared  in  quantity  and  kept  in  stock  for 
use  as  required.  However,  since  they  do  not  offer  very 
great  difficulties  in  compounding,  they  could  be  made  up 
extemporaneously  if  called  for  as  prescription  items  or 
otherwise. 

While  the  number  of  official  powders  is  not  large,  the 
Pharmaceutical  Recipe  Book,  third  edition  (1943),  offers 
a  long  list  of  powder  formulas  which  indicates  that 
powders  are  a  class  of  medicinals  of  considerable  im¬ 
portance. 

Preparation  of  Powders 

Powders  are  mixed  by  some  form  of  agitation  such  as 
trituration  or  sifting.  Pebble  mills  and  other  reducing 
and  mixing  devices  are  often  used  to  ensure  homogeneity 
and  uniform  fineness  of  the  finished  product.  While  the 
ingiedients  of  a  powder  mixture  are  usually  in  a  finely 
divided  state,  the  grinding  associated  with  thorough 
mixing  by  trituration  contributes  not  only  to  a  more 

thorough  admixture,  but  also  to  a  greater  degree  of 
fineness. 

Mechanical  mixers  of  various  kinds  are  used  in  the 
preparation  of  large  quantities  of  powders.  These  mav 
be  m  the  nature  of  stirring  devices,  sifters,  or  shakers 
designed  to  ensure  thorough  mixing.  The  princiiiles 
involved  in  the  large-scale  mixing  devices  of  the  man- 
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ufacturer  are  apiilieahle  in  a  smaller  way  at  the  dispens¬ 
ing’  counter,  whether  a  ])ow(ler  ])rescription  or  a  forniiila 
Tor  oiu*  of  the  official  ])ow(lers  is  hein^,’  compounded. 

Powder  ])rescriptions  are  most  commonly  mixed  hy 
trituration  in  a  mortar  made  ot‘  i2,iass  or  porcelain.  Por 
mixinii,’  only,  the  glass  mortar,  being  hard  and  smooth, 
should  he  satisfactory;  iiowders  are  less  likely  to  pack 
against  the  sides  of  glass  than  against  the  rough  sides 
of  a  porcelain  or  AVedgwood  mortar.  For  grinding  as 
well  as  mixing,  the  mortars  with  rough  inner  surfaces  are 
to  be  ])referred.  When  no  grinding  is  needed,  thorough 
mixing  of  the  jiowders  is  best  accomjilished  hy  light 
trituration,  rndue  pressure  on  the  jiestle,  in  such  in¬ 
stances,  may  cause  ])acking  against  the  sides  of  the 
mortar.  When  a  jiowder  mixture  cakes  during  tritura¬ 
tion,  is  must  he  scraped  occasionally  from  the  pestle  and 


the  sides  of  the  mortar. 

Powders  in  small  amounts  may  he  mixed  successfully 
u])on  a  slah  hy  means  of  a  powder  sjiatula.  A  ])o^^deI 
spatula  has  a  long,  flexible,  steel  blade  and  is  a  good 
instrument  for  the  o])(‘ration  jnst  indicated.  Alixing 
])owders  ujion  the  slah  does  away  with  the  piohlem 
of  rimioving  them  from  a  mortar  which,  in  some  cases, 
is  troublesome.  Tn  addition,  the  s])atula  ])rocedure  for 


mixing  jiowders  is  a  siieedy  one  and  convenient  tor  ])re- 
])aring  prescri])tions. 

Certain  ])Owder  combinations  may  he  well  mixed  by  the 
process  of  sil’tiiiii.  I’owder  mixtures  comiKised  of  cliar- 
coid.  masnesiuni  oxide,  and  tlie  like  are  trouhlesome  to 
mix  liy  trituration  and  are  made  lioinoseneons  liy  passins 
them  tlirmiKli  a  sieve,  several  times  if  necessary.  One 
advantas-e  in  the  use  (d’  a  sieve  for  mixing  is  that  the 
coarse  particles  wliich  do  not  pass  tlirons'h  the  sieve  nia> 
he  fni-ther  reduced  by  trituration  and  added,  attei 
further  sifting',  to  the  main  hull;  of  the  powder. 
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Powders  wliieli  have  l)een  mixed  l)y  tlie  ])r()eess  of 
trituration  sometimes  become  caked.  The  cakin^’^  may 
be  broken  np  and  the  ])owder  made  lip:bter  ])y  i)assin<2:  it 
tliroimb  a  sieve.  At  the  same  time  nndesiralde,  liI)rons 
material,  wliicli  sometimes  g-ets  into  powdered  driio'S,  is 
removed  readily  by  sievini*’.  Parg’e  ({iiantities  of  li^bt 
and  heavy  jxiwders,  such  as  charcoal  and  the  mag’iiesinm 
oxides,  may  be  tboroni’’bly  Ibeiided  by  shaking  them  to¬ 
gether  in  a  mixing  can  or  by  re])eated  siftings. 

Crystalline  substances  which  are  intended  to  be  used 
in  ]iowder  mixtures  must  lirst  be  i-ednced  sepai’ately  to  a 
high  degree  of  lineness  before  lieing  added  to  the  other 
ingredients  of  a  formula.  '^Phose  substances  which  when 
rnblied  together  might  ex])lode  should  be  very  carefully 
pulverized  se])arately  and  mixed  lightly  by  rolling  them 
on  a  piece  of  ])a])er  or  by  sifting.  A  reducing  agent,  such 
as  sugar,  should  never  be  gi'onnd  oi-  mixed  with  ])ressnre 
with  a  strong  oxidizer  such  as  ])otassinm  chloi-ate. 

Pf)wdered  resins  should  not  1)(‘  mixed  with  ])i‘essnre. 
They  not  only  become  sticky  from  the  heat  geneiTited  by 
rubbing,  but  also  become  electrified  so  that  n])on  being 
stirred  the  ])owder  flies  off  in  all  dii'ections.  Not  only 
resins  but  also  a  immbei'  of  the  rather  common  ])rescri])- 
tion  items,  such  as  aspirin  and  phenacetin,  take  on  static 
electricity  when  rubbed,  es])ecially  in  cold  weather.  The 
static  is  discharged  nsnally  by  working  with  the  powdei's 
in  a  warm  room  with  wai'iii  e(pii])ment.  In  some  in¬ 
stances  the  electricity  can  be  dissii)ated  by  dam])ening  the 
powder  mixture  with  alcohol.  Perhai)’s  the  best '"])ro- 
cedure  would  be  to  set  the  mixture  aside  until  the  elec- 
ti  icity  disa])|)ears  on  its  own  acc'ount. 

In  mixing  small  amounts  of  jiowders  of  different  den¬ 
sities,  it  IS  well  to  add  the  heavier  ])owder,  or  ])owders,  to 
the  mortar  and  then  add  the  lighter  ones  in  small  ^lor- 
tions,  tiiturating  alter  each  addition. 
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Not  infrequently  sugar  or  sugar  of  milk  is  an  in¬ 
gredient  in  powder  mixtures  as  a  diluent  or  sweetening 
agent.  When  sugar  is  indicated,  confectioners  or  bolted 
sugar  should  be  used.  It  is  finely  powdered  sucrose 
which  is  mixed  with  sufficient  starch  to  i^revent  packing. 
Powdered  lactose  is  stable  and  is  generally  used  as  a 
diluent  in  powder  mixtures  when  no  other  diluent  is 
specified. 

Powders  which  are  intended  for  use  by  insufflation 
or  dusting  should  be  finer  even  than  those  intended  to 
be  taken  orally.  It  has  been  suggested  that  they  should 
be  made  to  pass  through  No.  120  to  No.  150  bolting  cloth. 


Powders  Official  in  the  United  States  Pharmacopoeia  XIII 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Compound  Effervescent  Powders 
Pulveres  Effervescsntes  Compositi 
(Seidlitz  Powders) 

A  unit  dosage  consisting  of  the  con¬ 
tents  of  a  blue  paper  and  a  white 
paper;  the  blue  paper  contains 
about  10  Gm.  of  a  mixture  of  so¬ 
dium  bicarbonate  and  potassium 
sodium  tartrate;  the  white  paper 
contains  about  2.2  Gm.  of  tartaric 
acid 

Powders  Official  in  the 

National  Formulary  VIII 

English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Compound  Acetanilid  Powder 

Fulvis  Acetanilidi  Compositns 

A  white,  crystalline,  odorless  powder 
composed  of  acetanilid,  caffeine, 
and  sodium  bicarbonate 

Aromatic  Powder 

Fulvis  Aromaticus 

A  yellowish-brown  powder  mixture 
with  a  distinctive,  aromatic  odor 
composed  of  cinnamon,  ginger,  car¬ 
damom  seed,  and  myristica 

Aromatic  Chalk  Powder 

Fidvis  Cretae  Aromaticus 

A  mixture  of  prepared  chalk  and  pow¬ 
dered  sugar  made  odorous  and  tla- 
vored  with  cinnamon,  myristica, 
clove,  and  cardamom  seed 
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POWDEUS  OFFICIAL  IN  THE  NATIONAL  FORMULARY  VIII— CONT ’D 


English  Title 
Latin  Title 
(Synonym) 

Compound  Chalk  Powder 
PiUvis  Cretae  Compositus 


Hetinition 

or 

Description 

A  powder  mixture  composed  of  pre¬ 
pared  chalk,  acacia,  and  sucrose 


Ipecac  and  Opium  Powder  A  pale  brown  powder  mixture  com- 

Pulvis  Ipecacuunhae  et  Opii  posed  of  ipecac,  powdered  opium, 

(Dover ’s  Powder;  Pulvis  opii  and  lactose 
et  ipecacuanhae  com- 
positus  P.I.) 

Compound  Jalap  Powder  A  pale  yellowish-orange  powder  mix- 

Pulvis  Jalapae  Compositus  ture  composed  of  jalap  and  po¬ 

tassium  bitartrate 


Compound  Rhubarb  Powder  A  weak  orange-pink  powder  mixture 

Pulvis  Rhei  Compositus  composed  of  rhubarb,  magnesium 

(Gregory’s  Powder)  oxide,  and  ginger 


Compound  Senna  Powder  A  yellowish  powder  mixture  with  an 

Pulvis  Sennae  Compositus  odor  of  fennel  oil,  composed  of 

(Compound  Licorice  Powder)  senna,  glycyrrhiza,  washed  sulfur, 

fennel  oil,  and  sucrose 

Sodium  Bicarbonate  and  Calcium  A  powder  mixture  composed  of  so- 
Carbonate  Poivder  dium  bicarbonate  and  precipitated 

Pulvis  Sodii  Bicarhonatis  et  Cal-  calcium  carbonate 
cii  Carhonatis 
(Sippy  Powder  No.  1) 

Sodium  Bicarbonate  and  Magne-  A  powder  mixture  composed  of  sodium 
sium  Oxide  Powder  bicarbonate  and  magnesium  oxide 

Pulvis  Sodii  Bicarhonatis  et 
Magnesii  Oxidi 
(Sippy  Powder  No.  2) 

Compound  ^inc  Sulfate  Powder  An  antiseptic  powder  mixture  com- 
Pulvis  Zinci  Sulfatis  Compositus  posed  of  salicylic  acid,  zinc  sulfate, 

and  boric  acid  to  which  are  added 
small  amounts  of  phenol,  eucalyptol, 

_ _  menthol,  and  thymol 


Comments  Concerning-  the  Powders  Official 
in  the  United  States  Pharmacopoeia  XIII 

Compound  Effervescent  Powders.— These  powders  are 
better  known  as  Seidlitz  powders.  The  synonym  is 
taken  from  tlie  name  of  the  Seidlitz  Spring  in  Germany, 
which,  according  to  accounts,  owes  its  therapeutic  prop- 
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prty  to  magiULsiiiiii  sulfate,  For  this  reason  the  inventor 
of  conijioiind  elterveseent  ])o\V(lers  named  them  incor¬ 
rectly  because  the  action  of  Seidlitz  powders  is  chielly 
dependent  ipion  potassium  sodium  tartrate. 

The  present  official  formula  for  these  jiowders  calls 
for  12  blue  pa})ers  comjiosed  of  a  mixture  of  sodium  bi¬ 
carbonate,  about  25  per  cent,  and  ])otassium  sodium 
tartrate,  about  75  jier  cent,  and  12  white  jiaiiers,  each 
conpiosed  of  about  2.2  (lui.  of  tartaric  acid.  The  tartaric 
a(‘id  is  wrapped  in  white  ])a])er  because  Ujion  standing 
it  would  discolor  the  blue  })aper.  The  10  (Im.  mixture 
for  the  blue  ])ai)er  is  just  about  all  that  can  be  gotten 
into  the  so-called  regular  size  Seidlitz  powder  jiaiier. 

The  chief  reason  for  disjiensing  this  medicinal  in  two 
■[lapers  is  to  jirevent  a  slow  reaction  between  the  tartaric 
acid  and  the  sodium  bicarbonate  which  would  absorb 
enough  moisture  from  the  air  to  react  completely  u])on 
long  standing.  Potassium  sodium  tartrate  is  the  chief 
active  agent  of  these  ])owders.  However,  in  the  reac¬ 
tion  that  takes  jilace,  sodium  tartrate  is  formed  as 
indicated  by  the  following  equation: 

2  NaIl(M)3  +  IPCdldk  XaThipo.  +  ^  ;  2  tPO 

The  din'ctions  for  taking  these  powders  are  that  the 
contents  of  each  jiajier  be  dissolved  sejiarately  in  about 
two  ounces  of  water,  the  two  solutions  mixed,  and  then 
taken  as  the  effervescence  subsides.  The  carbonation 
masks  the  unpleasant  taste  ot  the  tartrate  salts. 

Not  too  long  ago  when  pharmacists  ])rei)ared  the  medi¬ 
cines  they  sold,  Seidlitz  jiowders  were  regularly  mixed, 
])ut  into  paiiers,  and  imckaged  for  the  trade,  and  they 
were  a  iiojuilar  over-the-counter  item.  The  ‘Hwo-way 
wooden  measuring  cups  which  afforded  a  rapid  way  o 
measuring  out  the  powders  are  uow  museum  pieces 
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silicp  tlipsp  powdpi’S  (ii‘P  no  loii^or,  pxc0])t  vnrply,  ])10- 
))are(l  ))y  j)}iariHa('ists;  tliay  are  ready-made  items. 

C()mi)omid  effervescent  ])()wders  sliould  l)e  i)ackai2,ed 
in  ti.i^'lit  containers  and  ke])t  in  a  dry  place.  'They  are 
frequently  wra])])ed  in  waxed  papers  to  aid  in  kee])ing 
ont  moisture  from  the  air. 


Comments  Concerning  the  Powders  Official 
in  the  National  Formulary  VIII 

Compound  Acetanilid  Powder. — This  ])reparation  is  a 
thera|)entically  incompatible  mixtni'e  in  that  it  contains 
caffeine,  a  stimulant,  and  acetanilid,  a  de])ressant.  Acet¬ 
anilid  has  antij)yretic  and  analgesic  ])roperties  and  is  a 
fre(|iient  constituent  of  remedies  offered  for  the  I'elief  of 
colds  and  headaches.  The  continued  use  of  acetanilid 
may  produce  deletei-ioiis  effects  on  the  body.  For  this 
reason  ])re])ai'ations  containing  it  must  l)ear  a  warn¬ 
ing  statement  on  the  })ackage.  '^flie  ])resence  of  sodium 
bicarbonate  in  the  mixture  is  there,  presumably,  to 
modify  the  untowai’d  effects  of  the  acetanilid. 

Aromatic  Powder. — Aromatic  ])owder  is  a  flavoring 
(liluent  of  some  merit  hut  little  use.  The  odor  and  flavor 


of  the  mixture  are  attributed  to  the  volatile  oils  contained 
in  the  drugs  and  it  should,  therefore,  he  stoivd  in  well- 
closed  containers. 

Aromatic  Chalk  Powder.— Aromatic  chalk  iiowder  is 
classed  as  an  antacid  because  it  contains  2.")  ])er  cent  of 
l)repared  chalk.  ^Phe  If)  ))cr  cent  by  weight  of  flavoring 
drugs  allows  if  to  he  used  as  a  carminative  also.  U 
should  he  stored  iu  well-closed  containers 
Compound  Chalk  Powder.-Tliis  powder  eontnins  Sll 
per  eem  hy  weigid  of  prepared  ehalU  win,.],  is  tliorougldv 
mixed  with  111  per  rent  of  aeaeia  and  oO  per  rent  of 
pondered  suerose  and  sift,., I  tlirongl,  a  Xo.  (iO  sieve 
le  inesein-e  „l  a,.a,.|a  servi's  to  snsiieml  the  ehalh  wh,.n 
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the  powder  is  added  to  water.  It  is  used  as  an  antacid 
and  should  he  stored  in  tight  containers  to  keep  it  from 
packing  upon  exposure  to  moist  air. 

Ipecac  and  Opium  Powder. — This  iireparation  is  com¬ 
monly  known  as  Dover’s  Powder.  It  was  named  in  the 
eighteenth  century  after  Thomas  Dover,  an  English 
physician.  Pie  called  it  diaphoretic  powder,  indicative 
of  its  use  as  a  diaphoretic  in  addition  to  having  the 
properties  of  an  anodyne  and  a  sedative.  It  contains 
10  per  cent  of  opium,  representing  about  1  per  cent  of 
anhydrous  morphine,  and  is,  therefore,  a  narcotic  which 
has  to  be  dispensed  according  to  state  and  federal  reg¬ 
ulations  for  such  drugs.  Once  a  widely  used  powder 
mixture,  Dover’s  powder  is  prescribed  much  less  fre¬ 
quently  today. 

In  mixing  these  powders,  care  should  lie  taken  to  obtain 
a  thoroughly  homogeneous,  fine  poAvder. 

Compound  Jalap  Powder. — This  is  a  35  per  cent  mix¬ 
ture  of  poAvdered  jalap  in  potassium  hitartrate.  Jalap 
is  used  for  its  purgathm  effect,  hence  the  old  synonym, 
pulvis  purgans.  The  potassium  hitartrate  presumably 
eases  the  griping  effect  of  jalap,  Avhich  oAves  its  action 
to  the  presence  of  an  irritant  resin. 

These  poAvders  should  he  thoroughly  mixed  and  care¬ 
fully  stored  in  tight  containers  to  lessen  the  chance  of 
caking  liv  the  absorption  of  moisture  from  the  air. 

Compound  Rhubarb  Powder.— This  preparation  is 
called  Gregory’s  poAvder  after  Dr.  James  Gregory,  Pro¬ 
fessor  of  Medicine  at  the  University  of  Edinburgh,  Scot¬ 
land,  from  about  1790  to  1821.  Although  the  official 
formula  varies  a  little  from  the  original,  it  represents  a 
prescription  Avhich  he  Avrote  frequently.  The  product 
has  antacid  and  laxative  properties,  having  enough  gin¬ 
ger  present  to  impart  slight  carminative  action  as  well  as 

to  improve  the  taste. 
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If  pressure  is  applied  to  resinous  drugs,  such  as  rhu¬ 
barb,  in  tlie  process  of  mixing,  enough  heat  may  be  gene¬ 
rated  to  result  in  a  lumpy  powder;  therefore,  powders  of 
this  kind  should  be  thoroughly  mixed  by  means  of  liglit 
trituration  and  stored  in  tight  containers. 

Compound  Senna  Powder. — Compound  senna  powder 
was  known  for  a  long  time  as  compound  glycyrrliiza 
poivder.  The  name  was  changed  because  its  laxative 
action  is  dependent  more  upon  senna  than  upon  glycyr- 
rhiza.  The  glycyrrliiza  and  washed  sulfur  have  mild 
laxative  action  and,  in  this  mixture,  serve  as  adjuvants 
to  the  senna.  The  fennel  oil  adds  odor  and  flavor,  while 
the  sucrose  acts  as  a  diluent  and  sweetening  agent.  Three 
per  cent  of  the  sugar  may  be  replaced  by  powdered  starch 
in  order  to  keep  the  product  from  com})acting  upon  stand¬ 
ing:. 

O 

Care  should  be  taken  to  oliserve  the  olHcial  procedure 
in  compounding  this  powder  in  an  effort  to  ensure  a 
thorough,  homogeneous  product. 

Sodium  Bicarbonate  and  Calcium  Carbonate  Powder. _ 

This  preparation  is  known  as  Sippy  Powder  No.  1.  It  is 
a  simple  mixture  of  the  two  powder  ingredients  named 
in  the  title  and  is  used  as  an  alkalizer  and  antacid.  The 
monograph  contains  an  assay  for  each  of  the  ingredients. 
The  same  formula  is  also  made  into  tablets. 

Sodium  Bicarbonate  and  Magnesium  Oxide  Powder  — 
Tliis  is  Sippy  Powder  No.  2  and  is  composed  of  epual 
parts  of  NallCOa  and  MgO,  thoroughly  mixed.  An 
assay  procedure  is  given  for  each  of  the  chemicals.  The 
powder  IS  used  as  an  antacid  and  should  be  preserved  in 


Compound  Zinc  Sulfate  Powder.—This  powder  is 
mdd  astringent,  antiseptic,  and  deodorant  used  as 


a 

a 
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dusting'  ])owder  or  as  a  douclie.  It  is  composed  of  lioric 
acid,  8().()  per  cent,  zinc  sulfate,  12.0  })er  cent,  salicylic 
acid,  O.i)  per  cent.  Incorporated  in  a  mixture  of  these 
powders  is  0.1  jier  cent  of  each  of  jihenol,  encalyptol,  thy¬ 
mol,  and  menthol  wliicli  are  rul)l)ed  together  to  form  a 
eutectic  mixture  liefore  they  are  added  to  the  powders. 
After  thorougli  mixing  tlie  product  is  ])assed  tlirough  a 
very  fine  sieve. 

This  iiowder  is  commonly  known  as  antiseptic  ])owder 
and  the  monograph  outlines  a  test  for  its  antiseptic  value 
against  Staphijlococcns  aureus  organisms.  It  should  lie 
stored  in  well-closed  containers. 


Prescription  Powder  Mixtures 

iMiicli  of  the  preceding  discussion  concerning  the  mix¬ 
ing  of  powders  applies  ({uite  as  well  to  small  operations 
as  it  does  to  the  manufacturing  of  larger  (luantities. 
However,  the  pharmacist  who  is  called  ipion  to  fill  re- 
jieatedly  a  variety  of  ])owder  prescriptions  acipiires  cer¬ 
tain  skills  and  techniiiues  that  are  those  of  the  dispenser. 

The  ])rescri])ing  of  medicinals  in  the  form  of  powders 
to  be  dispensed  in  divided  doses  is  still  suHicientK  ])0])U- 
lar  so  that  in  every  100  jn'escriiitions  a  ])harniacist  is 
called  upon  to  till,  many  will  be  jiowders.  The  most  com¬ 
mon  unit  dosage  forms  for  iiowders  are  capsules  and 
papers.  The  most  recent  enclosures  for  dispensing  pow¬ 
ders  in  unit  dosage  are  small  envelopes,  either  of  paper 
or  cellophane.  The  envelopes  are  usually  rectangular  in 
shape  and  are  placed,  one  on  top  of  the  other,  in  the 
usual  i)Owder  Imx.  AVldle  they  do  not  make  a  package 
that  is  as  distinctive  in  appearance  as  folded  papers,  they 
are  convenient.  Powders  are  much  less  freciuently  dis- 
])ensed  in  cachets,  although  they  make  a  distinctive  pack- 
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A  l)eg'iniier  at  tlie  dispensing  counter  needs  to  learn 
tliat  there  are  rules  to  follow  in  compounding  simple 
powder  mixtures.  In  no  case  should  the  powdered  in¬ 
gredients  of  a  ]n*escription  he  dumped  together  into  the 


mortar  and  lie  given  only  a  few  turns  of  tile  pestle  Tlior- 

ougli  y  liomogeneous  powder  mixtures  cannot  be  pre- 
pared  so  easily  as  that.  ^ 

The  proiier  procedure  to  follow  in  making  np  a  powder 
prescription  mixture  is  first  to  weigh  ont  the  ingredients 
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separately.  Assuming  that  there  are  three  powders  to 
be  mixed,  one  of  which  is  much  smaller  in  amount  than 
the  other  two,  put  all  of  the  smallest  powder  in  a  mortar 
and  to  it  add  small  portions  of  the  two  other  powders, 
by  means  of  a  spatula,  and  mix  them  thoroughly  by  tri¬ 
turation,  turning  the  pestle  toward  the  body,  not  away 
from  it.  For  right-handed  persons  the  movement  of  the 
pestle  should  be  counterclockwise  (Fig.  16).  Continue 
to  add  the  two  powders  in  portions  followed  each  time  by 
careful  trituration  until  all  of  each  has  been  added. 
When  powders  of  nearly  equal  bulk  are  to  be  mixed, 
small  portions  of  each  may  be  added  to  the  mortar  fol¬ 
lowed  by  trituration  after  each  addition  of  the  powders. 
The  careful  observance  of  these  general  procedures  in 
mixing  powders  is  a  reasonable  assurance  of  a  homo¬ 
geneous  mixture. 

The  matter  of  homogeneity  of  a  powder  mixture  is  of 
greater  significance  when  one  of  the  ingredients  is  a 
potent  substance.  As  a  rule,  the  potent  ingredient  of  a 
powder  mixture  is  the  smallest  in  amount  and  may  be 
added  all  at  once  to  the  mortar  as  described  in  the  pre¬ 
ceding  paragraph.  The  uniform  distribution  of  each  in- 
‘’Tedient  in  a  powder  mixture  is  paramount  to  safe  dis¬ 
pensing  and  is  a  mu^t  whenever  potent  substances  aie 

involved. 

Prescriptions  sometimes  call  for  small  amounts  ot 
liiglily  potent  substances,  amounts  much  too  small  to  be 
wdghed  witli  accuracy  upon  ju-escription  balances.  In 
such  instances  pharmacists  may  use  triturate  tablets  of 
tlie  potent  substance  in  number  sufficient  to  represent  the 
amount  of  active  ingredient  called  for.  These  may  be 
cruslied  and  carefully  triturated  with  the  other  ingre¬ 
dients  of  the  prescription.  In  pharmacies  where  the 
prescriptions  of  this  type  are  not  infrequent,  it  is  sug¬ 
gested  that  dilutions  or  triturations  of  the  potent  sub¬ 
stances  called  for  be  kept  in  stock.  Triturations  of  this 
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kind  are  composed  of  the  potent  medicinal  and  an  ineit 
diluent,  such  as  lactose,  homogeneously  mixed.  The  con¬ 
centration  of  the  2^otent  ingredient  should  l)e  such  that 
an  amount  of  it  called  for  in  a  i)rescri2)tion  could  l)e  ob¬ 


tained  in  a  weigiialde  amount  of  the  stock  mixture. 

There  are  certain  chemicals  which,  when  triturated  to¬ 
gether  in  favorable  2U’02:»ortions,  form  what  are  termed 
“eutectic  mixtures”;  that  is,  the  chemicals  affect  each 
other  in  such  a  way  as  to  form  soft  masses  or  even  liciuids. 
While  it  is  not  joossible  to  predict  always  what  powder 
mixtures  will  behave  in  this  manner,  it  is  known  that 
such  comiiounds  as  salol,  menthol,  idienol,  thymol,  beta- 
naiohthol,  phenacetin,  aspirin,  and  many  more  of  like 
nature  are  likely  to  cause  trouble  if  any  two  or  three  of 
them  are  called  for  in  a  powder  2:>rescri2:>tion. 

It  should  be  further  noted  that  crystalline  powders  con¬ 
taining  water  of  crystallization  often  become  damp  u]ion 


being  triturated.  Others  are  deliquescent  and  absorb 
moisture  raj^idly  from  the  air  and  become  moist  in  the 
process  of  ])eing  mixed  and  handled.  The  usual  remedy 
for  sucli  problems  is  that  of  light  trituration  and  the 
addition  of  a  drying*  or  absorbent  powder  such  as  starch. 

The  mixing  of  powders  has  been  discussed  in  consider¬ 
able  detail  with  the  idea  of  giving  emphasis  to  the  fact 
that  care  needs  to  be  exercised  in  pre^oaring  such  rela¬ 
tively  simple  compounds.  The  skills  involved  in  mixino- 
powders  are  not  complicated  l)ut  are  real  as  every  careful 
pharmacist  knows.  While  the  discussion  applies  chieflv 
to  the  problems  of  mixing  powders  at  the  dispensin'o* 

counter,  it  is  (,uite  as  apidicable  to  their  manufacture  on 
a  small  or  large  scale. 


The  Dispensing  of  Powders 

Tlie  official  powders  are,  witli  one  exception,  bulk  pow- 
c  ers  and  are,  therefore,  relatively  nontoxic.  All  may  he 
taken  internally  in  rather  targe  doses,  except  one,  wliicli 
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is  a  dusting'  powder  and  is  not  intended  for  oral  use. 
Bulk  jiowders  are  usually  dispensed  in  round,  paste- 
l)oard  cartons,  widemoutlied  bottles,  or  glass  jars  with 
openings  wide  enough  to  ])erinit  the  removal  of  the  pow¬ 
der  by  means  of  a  spoon.  Dusting  powders  are  usually 
dispensed  in  sifter-top  cans  or  cartons  and  labeled  in  such 
a  way  as  to  indicate  their  use. 

To  the  average  xdiarmacist  powders  are  a  form  of  unit 
dosage,  to  lie  dispensed  in  capsules  or  powder  papers  or 
less  frequently  in  Konseals.  If  tlie  prescription  calls  for 
12  cax^sules,  the  iiroblem  is  that  of  getting  one-twelfth 
of  the  powder  mixture  in  each  of  the  twelve  capsules. 
It  is  unthinkable  that  any  pliarmacist  would  ever  send 
out  a  prescription  for  12  capsules  with  eleven  of  tlieni 
filled  and  the  twelftli  only  half  tilled,  lint  many  an  ap¬ 
prentice  has  found  himself  faced  with  this  problem.  It 
could  liappen  to  any  dispenser  wlio  fails  to  observe  care¬ 
fully  the  few  simple  rules  that  are  followed  in  dividing- 
powders  to  be  dispensed  in  capsules,  papers,  or  Konseals. 


Ways  of  Dividing  Powders 

Measuring  Cups. — In  the  days  when  Seidlitz  powders 
were  jirepared  bv^  pharmacists,  two-way  measuiing  cups 
were  commonly  used.  The  cups  were  often  turned  out 
of  wood  with  a  cup  on  one  end  for  the  proper  amount  of 
tartaric  acid  and  a  larger  cup  on  the  other  end  for  the 
sodium  bicarbonate  and  Kochelle  salt  mixture.^  it  i 
these  powders  the  accuracy  of  dosage  is  not  of  first  im¬ 
portance,  and  the  use  of  cup-shaped  measures  make  for 
crreater  speed  in  dividing  the  powders.  Cups  of  this  kind 
m-e  convenient  for  measuring  out  powders  which  are 
given  in  comparatively  large  doses;  liowever,  they  aie 
not  used  extensively  in  this  country. 

Weiehinff— Wliile  tlie  weisliiiiK  of  powdor  is 

tedious  iiliif  lime  eonsmuiiiK.  it  is  reemi, mended  tor  tlie 
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inexperienced  dispenser  and  in  tliose  instances  wlieie 
the  accuracy  of  dosage  is  important.  Dividing  a  definite 
quantity  of  a  powder  mixture  into  a  stated  number  of 
doses  rec[nires  the  exercise  of  care  and  skill  in  weighing. 
The  practice  of  overweight  or  underweight  cannot  obtain 
in  dividing  powders  which  are  called  for  on  prescription. 

If  tliere  has  been  an  appreciable  loss  of  the  powder 
mixture  in  triturating  and  handling  it,  tlie  last  powder 
unit  will  be  short  of  the  recpiired  weight.  To  avoid  this 
it  has  been  suggested  that  the  original  loowder  mixture 
be  increased  by  an  amount  equal  to  one  powder  and  that 
any  small  i:)ortion  left  over  be  discarded.  However,  this 
is  not  good  professional  practice.  The  dispenser  A\dio 
seeks  to  coinj^ensate  for  losses  which  are  theoretically  or 
even  practically  possible  lets  himself  in  for  a  type  of 
guesswork  that  should  never  be  practiced  in  the  dispens¬ 
ing  of  medicines.  In  the  matter  of  narcotic  drugs,  none 
is  discarded  and  all  quantities  have  to  be  carefully  ac¬ 
counted  for.  This  should  be  the  rule  in  all  prescription 
work  and  for  the  compounding  of  all  inedicinal  formulas. 
In  every  instance  the  minimizing  of  losses  should  be  the 
watchword. 


Blocking  and  Dmding. — Many  good  pharmacists  fol¬ 
low  the  practice  of  placing  the  powuler  mixture  upon  a 
pill  tile,  shaping  it  into  a  rectangle,  and  dividing  it,  by 
means  of  a  spatula,  into  the  desired  number  of  parts. 
Each  part  is  then  put  into  the  specified  enclosure. 

This  is  perhaps  the  most  commonly  used  method  of 
(  ividing  powalers  but  is  not  regarded  as  being  as  accurate 
as  weighing  each  powder.  It  is,  nevertheless,  a  less  time- 
consuming  procedure  than  that  of  weighing  and  is  ac¬ 
ceptable  for  most  powder  mixtures.  However,  it  is  not 
^Mthout  Its  objections.  Powders  which  do  not  jiack  well 
i-annot  be  sliai)e<l  into  a  rectangle.  On  the  otlier  band 
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powders  that  can  be  easily  shaped  into  a  rectangle  often 
fall  away  at  the  corners  so  that  the  corner  divisions  are 
likely  to  he  less  well  packed  than  the  center  divisions 
which  get  much  better  packing  from  the  top  than  do  the 
edges  and  the  corners  of  the  rectangle.  In  recognition  of 
this  situation,  x)harniacists  are  inclined  to  take  from  the 
larger  divisions  and  add  to  the  smaller  ones  in  guessdike 
fashion.  Experienced  dispensers  may  be  alile  to  make 
these  adjustments  with  a  relatively  high  degree  of  accu¬ 
racy,  but  beginners  do  not  find  such  problems  to  be  easy. 

Dividing  into  Piles. — It  is  not  an  uncommon  practice 
to  divide  a  powder  mixture  by  lifting  it  from  the  mortar, 
liy  means  of  a  spatula,  and  depositing  the  recpiisite  num¬ 
ber  of  piles,  of  like  amounts,  upon  the  pill  tile.  Each 
pile  is  then  put  into  a  capsule  or  other  enclosure  as  stated 
on  the  prescription.  If  papers  have  been  designated,  the 
requisite  number  of  papers  may  be  spread  out  upon  the 
counter  and  the  piles  be  made  directly  upon  them,  prior 
to  folding  in  the  usual  manner.  For  the  experienced 
operator  this  method  is  a  speedy  one  and  is  just  about 
as  accurate  as  blocking  and  dividing  which  is  described 

in  the  preceding  paragraph. 

Neither  of  these  two  latter  methods  of  dividing  pow¬ 
ders  should  be  practiced  without  exercising  a  system  of 
checking  one’s  accuracy  by  weighing  every  third  or 
fourth  paper,  capsule,  or  Konseal  as  they  are  filled.  Pie- 
cautionary  measures  of  this  kind  do  not  reqiiiie  much 
time  and  give  assurance  to  the  dispenser. 

Mechanical  Dividers.— ^lechanical  powder  dividers 
liave  been  invented  but  are  not  used  to  any  great  extent 
by  preseriptionists,  eliieny  i.eeause  their  use  saves  little, 
if  any,  time  in  compoun<ling  the  average  powder  prescrip¬ 
tion  Moreover,  they  are  not  sufficiently  more  accurate 
than  the  accustomed  ways  of  dividing  powders  to  recoin- 

mend  them. 
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Enclosures  for  Powders  in  Unit  Dosag’e 
Powder  Papers 

Tlie  ]3rescribiiig  and  dispensing  of  powders  in  papers 
is  not  practiced  as  extensively  now  as  formerly,  yet  pow¬ 
der  pai)er  jirescriptions  ajopear  frequently.  Prescriptions 
of  this  kind  are  very  attractive  and  professional  looking 
when  prepared  and  packaged  by  a  skillful  j^harmacist. 
Skill  in  folding  powder  papers  comes  by  practice. 

The  procedure  for  mixing  and  dividing  powder  mix¬ 
tures  which  are  to  be  dispensed  in  papers  is  essentially 
the  same  as  that  descril)ed  for  capsules  and  need  not  be 
repeated  here. 

Powder  paj^ers  come  in  different  sizes  and  are  desig¬ 
nated  by  numl)er.  Numbers  16,  40,  46,  and  72  are  four 
common  sizes.  The  16  papers  are  about  2%  by  3%  inches; 
the  40  papers  are  3%  by  4V2  inches;  the  46  papers  are 
4  by  43/4  inches  and  the  72  2)apers  are  41^  by  6  inches. 
The  72  papers  in  blue  and  white  are  used  in  the  dis¬ 
pensing  of  Seidlitz  powders. 

As  to  quality,  powder  papers  may  be  glazed  white  pa¬ 
per,  parchment,  or  wax  paper.  The  parchment  or  wax 
papers  give  more  jorotection  to  the  enclosed  joowders  than 
do  the  plain  papers.  As  a  rule,  powder  papers  are  white, 
although  they  may  be  colored.  An  example  of  colored 

powder  paper  is  that  of  the  blue  paper  used  for  Seidlitz 
powders. 

A  problem  for  the  beginner  is  that  of  choosing  the 
paper  of  proper  size  for  the  powder  to  be  enclosed.  The 
tendency  is  to  select  papers  that  are  too  small  for  con¬ 
venience  in  handling  and  folding.  In  such  instances  the 
powder  is  likely  to  he  crowded  toward  the  ends  of  the  pa¬ 
per,  get  beyond  the  end  fold,  and  sift  out  in  handlino- 
As  with  capsules,  one  learns  the  size  to  use  hy  experienci 
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It  is  impossil)le  to  describe  in  detail  the  iiioveinents 
involved  in  the  folding  of  powder  papers.  However,  by 
observing  a  demonstration  of  the  folding  of  powder  pa¬ 
pers,  one  can  get  an  idea  of  the  general  xirocediire  and 
acquire  confidence  and  skill  by  practice. 

If  a  ])rescription  calls  for  12  powders,  it  is  customary 
to  count  out  12  papers  of  the  proper  size.  The  long  edge 
of  one  side  of  the  paper  is  folded  down,  about  inch  for 
the  average-sized  paper.  Several  papers  may  be  folded 
at  once  and  the  crease  well  pressed  with  a  siiatula.  The 
])apers  are  then  placed  upon  the  counter  with  the  folded 
edges  away  from  the  dispenser,  who  puts  1/12  of  the 
powder  mixture  in  the  center  of  each  paper,  having 
divided  it  by  the  means  of  Ids  choice. 

To  fold  the  paper,  the  unfolded  edge  is  carefully 
brought  up  over  the  powder,  pushed  under  the  folded 
edge,  and  pressed  against  the  crease.  The  folded  edge 
is  made  to  enclose  tlie  unfolded  edge,  is  held  firmly,  and 
is  lifted  in  such  a  manner  as  to  put  the  powder  in  the 


center  of  the  partially  folded  paper.  The  ci  eased  edge 
is  carefully  folded  over  the  powder  and  paper,  and,  in 
doing  this,”  the  width  of  the  finished  paper  is  determined. 
The  width  of  the  paper  is  governed  by  the  bulk  of  the 
powder,  the  size  of  the  paper,  and  the  depth  of  the  box 
chosen  to  contain  the  folded  papers.  It  is  customary  to 
make  powder  papers  just  as  wide  as  the  box  is  deep.  At 
this  stage  in  the  folding  procedure  great  care  is  needed 
to  avoid  packing  the  powder  and  to  keej)  it  in  the  center 

of  the  paper. 

The  folded  paper  is  jiicked  up  and  folded  by  pressing 
the  ends  down  over  the  edges  of  the  powder  box.  At  the 
same  time  the  ends  of  the  box  are  pressed  in;  this  makes 
the  length  of  the  papers  short  enough  to  fit  easily  into 
the  box.  The  creases  of  the  folded  ends  are  ])ressed 


down  with  a  spatula. 


393 


POWDKIIS,  CACHETS,  AND  CAPSUET^S 


Instead  of  using  the  2)0\vdei‘  ))ox  for  determining  the 
length  of  a  powder,  one  may  resort  to  the  use  of  one  ot 
the  several  adjustable  powder  folders  which  aie  a\ail- 
ahle.  However,  they  are  not  extensively  used. 

The  ]iowder  paper  box  most  commonly  used  has  a  loose 
top  which  tits  over  the  l)ox  in  telescopic  fashion.  How¬ 
ever,  the  to})s  may  l)e  hinged  so  as  not  to  be  detached 
from  the  box.  Labels  may  ])e  placed  on  the  outside  or 
the  inside  of  the  top.  If  the  tops  are  tinislied  on  the  out¬ 
side,  the  labels  are  usually  placed  on  the  inside. 

in  examining  a  prescription  of  powder  papers  which 
has  been  ])rei)ared  by  a  skillful  prescriptionist  one  should 
expect  to  see  the  papers  even  in  length  and  width,  the 
folded  ends  ])ressed  down  to  acute  angles,  and  the  folded 
edges  smooth  and  even.  Papers  should  be  packed  loosely 
so  that  one  can  be  removed  without  disturbing  the  others. 
It  goes  without  saying  that  there  should  be  no  loose  pow¬ 
der  in  the  box.  If  a  prescription  calls  for  only  two  or 
three  powder  papers,  they  may  be  dispensed  in  an  en- 
veloi)e. 

CACHETS 


Pac'hets  are  concave,  lenticular  disks  composed  of  rice 
Hour  and  water  and  are  made  to  seal  at  the  Hanged 
edges.  A  French  invention,  cachets  are  sometimes  re¬ 
ferred  to  as  wafers  or  wafer  capsules.  In  this  country 
they  are  called  Konseals.^ 

I  he  cachet  was  invented  as  an  improvement  over  the 
early  wafer  which  was  a  paper  made  of  rice  Hour.  The 
powder  was  ])laced  in  the  center  of  a  moistened  rice  Hour 
paper,  which  Avas  then  folded  and  swallowed  with  the 
aid  of  water.  Idke  capsules  and  capsule-filling  machines 
Konseals  and  the  apparatus  for  Hlling  them  have  evolved’ 
troin  rathei-  crude  ideas  and  equipment. 

--I" "ihe  e\nptf  "losing  Kon- 

Eobton,  Mass.  Gi’osvenor  and  Co., 
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Konseals  are  available  in  six  sizes  designated  as  000, 
Oj  OV^,  1,  IV2,  and  2,  from  the  smallest  to  the  largest. 
Sizes  0  and  OV2  are  of  the  same  diameter  hut  are  of  two 
different  thicknesses ;  1,  11/2,  and  2  are  of  the  same  diam¬ 
eter  but  are  of  three  different  thicknesses.  The  two  sides 
of  a  Konseal  are  exactly  alike ;  therefore,  before  being 
filled  they  are  half  Konseals. 


Fiir.  17.— Cachet  (Konseal)  machine  with  funnel,  thimble,  and  dampening 

roller.  (Photograph  by  DeVries.) 


Powders  wliicli  are  to  be  dispensed  in  Konseals  are 
divided  in  the  usual  manner.  Suppose  12  Konseals  are 
to  be  filled;  12  halves  are  placed  in  the  center  plate  ot 
the  filling  machine  and  the  powders  transferred  to  them 
with  the  aid  of  the  funnel  and  thimble  which  are  a  pai 
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of  the  filling  equipment.  The  nnfilled  12  halves  of  the 
Konseals,  in  another  jilate  of  the  machine,  are  dampened 
at  the  flanged  edges  with  the  dampening  roller  and 
pressed  down  over  the  tilled  halves.  l\ith  proper 
dampening,  the  two  halves  are  sealed  togethei  and  the 
Konseals  may  he  removed  and  packaged  (Fig.  17). 

Konseals  are  unique  and  make  a  distinctive-looking 
prescription.  Moreover,  they  keep  well,  are  soluble  and 
digestible,  and,  when  moistened,  can  be  swallowed  with 
ease.  They  are  easy  to  fill  and  the  equipment  needed 
for  filling  them  is  not  expensive.  Because  of  the  many 
advantages  which  they  offer  for  the  dispensing  of  pow¬ 
ders  in  divided  doses,  they  deserve  to  be  more  widely 
used  in  America. 


CAPSULES 

The  most  coimnonly  used  enclosures  for  powders  are 
hard  gelatin  capsules,  composed  of  gelatin,  water,  and 
glycerin.  They  are  described  as  “shells  of  gelatin” 
which  serve  not  only  as  containers  for  medicines,  but 
also  are  easily  swallowed  and  cover  the  odor  and  the 
taste  of  substances  within  them.  They  range  in  size 
from  No.  5,  the  smallest,  to  No.  000,  the  largest  for  hu¬ 
man  use  (Fig.  18).  Veterinary  capsules  are  much  larger. 
Capsules,  commonly  known  as  “empty  capsules,”  are 
usually  colorless,  although  they  are  available  in  a  variety 
of  colors  such  as  yellow,  red,  green,  pink,  and  black.  In 
fact,  coloied  capsules  are  becoming  increasingly  more 
popular  with  physicians. 

Capsules  are  comprised  of  a  long  end,  which  is  the  con¬ 
tainer,  and  a  short  end,  the  cap.  which  tits  snugly  over 
the  open  end  of  the  main  part  of  the  capsule.  Tdie  cap- 
sule  may  be  sealed  by  moistening  the  cap  on  the  inside 
with  a  small,  wet,  cotton  swab  jnst  before  putting  it  into 
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place.  However,  cai)siiles  are  not  nsiially  sealed  unless 
tliey  have  ])een  tilled  with  a  nonsolvent  liipiid. 

It  is  a  too  often  not  appreciated  fact  that  gelatin  cap¬ 
sules  are  affected  by  changes  in  temperature  and  mois¬ 
ture.  They  absorb  moisture  under  })roper  conditions  of 
humidity  and  dry  out  to  the  extent  of  becoming  brittle 
upon  long  exposure  to  a  dry  atmosphere.  For  these  rea¬ 
sons  they  should  be  ke])t  in  closed  containers  and  stored 
in  places  where  the  temperature  and  moisture  do  not 
vary  greatly. 


The  Manufacture  of  Hard  Gelatin  Capsules 

^Jdie  gelatin  capsule  was  invented  more  than  a  century 
ago  (about  1833)  by  A.  Hotlies,  a  French  pharmacist. 
Today  the  manufacture  of  hard  gelatin  capsules  in  Amer¬ 
ica  is  “big  business.”  They  are  made  by  complicated 
and  ex])ensive  automatic  machines  which  cannot  be  de¬ 
scribed  in  complete  detail.  The  caiisules  are  formed  by 
di])l)ing  highlv  polished  bronze  pins,  set  in  bars,  into  a 
gelatin  solution.  The  bars  are  withdrawn,  inverted,  and 
passed  tlirongh  a  drying  chamber.  When  dry,  ^lie  cap¬ 
sules  are  trimmed  and  stripped  from  the  inns,  carefully 
inspected,  capped,  and  packaged  for  the  trade.  The  ])i  oc- 
ess,  except  the  inspecting,  is  almost  wholly  automatic  aiu 
is  carried  out  in  air-conditioned  rooms  under  rules  o1 

sanitation. 
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Per]iai)s  the  most  particular  part  of  the  line  in  the 
manufacture  of  gelatin  capsules  is  that  of  the  gelatin 
solution  which  must  he  kept  at  a  constant  temperatuie 
(about  40°)  and  at  uniform  viscosity.  Variations  in  the 
tluidity  of  the  gelatin  solution  are  reflected  in  the  tliick- 
ness  of  the  finished  ca]isules.  The  gelatin  solution  ina^ 
he  prevented  from  sticking  to  the  molds  by  rubbing  them 
with  a  soft  oiled  cloth  ])rior  to  their  being  dipped  in 
gelatin. 

A  method  of  ])reparing  capsules  from  methyl  cellulose 
has  been  perfected  and  will,  in  the  very  near  future,  be 
put  in  production  on  a  large  scale.  They  are  less  affected 
by  tein])erature  and  moisture  changes  than  gelatin  cap¬ 
sules,  are  easily  soluble,  and  })romise  to  he  the  capsules 
of  the  future. 


Filling  Hard  Gelatin  Capsules 

Capsules  Filled  by  Hand. — IMost  of  the  powder  x^re- 
scrix)tions  which  are  written  today  are  directed  to  be 
dis])ensed  in  capsules.  After  the  x)owders  have  l)een 
thoroughly  mixed  and  divided,  the  XDrescrix:)tionist  then 
chooses  the  capsule  of  the  x)rox)er  size  for  each  unit  dos¬ 
age.  This  may  require  the  filling  of  two  cai)sules  of  dif¬ 
ferent  size  in  order  to  determine  the  one  of  x)rox)er  cax^ac- 
ity  for  the  amount  of  powder  to  he  enclosed.  It  is  a  com¬ 
mon  piactice  to  indicate,  on  the  prescri]^tion,  the  size  of 
capsule  that  was  used  in  filling  it.  This  is  heli)ful  in¬ 
formation  in  case  the  prescription  is  returned  for  a  refill 
or  in  case  a  like  i)rescription  is  filled  at  a  later  date. 


Aftei  determining  the  size  ot  cax)sule  needed  for  the 
dosage  of  a  pn>serii)ti()ii,  tlie  miiiil.ei-  of  capsules  are 
counted  out  to  avoid  liaviug  to  rea<di  into  tlie  stock  con¬ 
tainer  for  the, u,  one  at  a  time.  This  also  minimizes  the 
cliances  of  transterring  any  of  tlie  powder  mixture  which 
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may  get  on  the  lingers  to  tlie  capsules  inside  the  con¬ 
tainer.  To  lill  tlie  capsule,  the  cap  is  removed  and  the 
long  end,  held  hy  the  bottom,  is  Idled  hy  pressing  it  into 
the  powder  upon  the  tile.  The  capsule  may  lie  filled 


Fig.  19. — Capsule  filling  machine.  (Courtesy  Eli  Lilly  &  Company.) 


from  a  unit  pile  or  tlie  bulk  of  the  powder.  In  eitlier 
ease  tlie  powder  should  be  leveled  to  a  tliiekiiess  equal 
to  about  one-third  the  length  of  the  capsules.  In  press¬ 
ing  the  capsule  into  the  powder,  the  fingers  and  tliuinli 
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should  not  touch  the  powder.  As  powders  are  made  into 
a  stratum,  usually  by  means  of  a  spatula,  they  should  be 
packed  lightly  from  the  top.  Powders  that  do  not  pack 
well  are  sometimes  pushed  into  the  capsule  by  means  of 
the  spatula,  especially  at  the  beginning  of  filling  it. 

When  a  capsule  is  filled,  the  cap  is  placed  over  the  open 
end.  Since  the  cap  has  no  powder  in  it,  the  cap  end  ap¬ 
pears  empty.  To  correct  this  apparent  emptiness,  it  is 
customary  to  tap  the  cap  end  of  the  filled  capsule  on  the 
tile.  This  jars  a  portion  of  the  powder  into  the  empty 
cap,  and  the  capsule  has  the  appearance  of  being  com¬ 
pletely  filled.  This  is  one  of  the  tricks  of  the  trade  which 
may  be  unnecessary  but  is  done  in  practice. 

In  filling  cai^sules  after  this  fashion,  a  spatula  is  needed 
to  aid  in  keeping  the  scattered  powder  pulled  together. 
It  is  very  difficult  to  pick  up  scattered  residues  of  a  pow¬ 
der  from  a  tile  by  pressing  a  capsule  into  them.  In  fill¬ 
ing  capsules  by  hand,  it  is  good  practice  to  weigh  one 
now  and  then  to  check  one’s  accuracy.  After  a  batch  of 
capsules  has  been  filled,  the  capsules  should  be  carefully 
Aviped  Avith  a  clean  cloth  or  tissue  to  remoA^e  any  adhering 
poAA^der  or  finger  marks  before  being  packaged.  Capsules 
AAmuld  not  seiwe  to  disguise  the  taste  if  poAvder  on  the 
outside  of  the  capsule  AA^ere  not  carefully  remoA^ed. 

Capsules  Filled  by  Machines.— A  number  of  hand  ma¬ 
chines  for  filling  capsules  have  been  invented.  None 
seems  to  have  become  very  popular  in  the  matter  of  use. 
Since  the  invention  of  a  capsule-filling  machine  Avhich 
makes  it  possible  for  a  single  operator  to  fill  tens  of 
thousands  of  capsules  in  a  day,  filled  capsules,  of  a  great 
variety  of  medicaments,  constitutes  big  business  for  manv 
pharmaceutical  manufacturers  (Fig.  19).  Machines  of 
such  capacity  as  here  indicated  cannot  be  bought  but  are 
obtainable  for  use  on  a  royalty  or  rental  basis. 
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PILLS 


Pills  may  l)o  defined  as  small,  gioliular  or  ovoid,  miit 
dosage  forms  which  are  intended  for  oral  administration. 
They  usually  contain  two  or  more  active,  medicinal  in¬ 
gredients  which  are  homogeneously  mixed  and  made  into 
])ill  mass  by  the  incorporation  oE  the  appropriate  ex¬ 
cipients. 

Inasmuch  as  j^ills  are  usually  coated,  they  lend  them¬ 
selves  admiralty  to  the  administration  of  hitter  drugs 
and  metallic  chemicals,  especially  for  those  substances 
which  are  effective  in  doses  of  3  grains  or  less;  the 
smaller  the  dose,  the  smaller  the  pill.  According  to  the 
weight  of  the  active  ingredients,  pills  have  been  divided 
into  the  following  four  classes: 


Parvules, 

(franules, 

Pills, 

Boluses, 


20  mg.  or  less 
20  mg.  to  60  mg. 
60  mg.  to  500  mg. 
700  mg.  to  2000  mg. 


Of  these  classes,  pills  are  the  most  commonly  used 
and  ai)i)ear  in  a  variety  of  sizes,  sliapes,  coatings,  and 
colors.  (Iranules  are  sometimes  made  of  sugar  satuiated 
with  some  liquid  medicinal  just  before  taking.  Parvules, 
being  small  and  composed  of  potent  substances,  are 
very  often  colored.  In  assorted  colors  they  can  be  ar¬ 
ranged  into  attractive  displays  in  columnar  containers. 
Boluses  are  intended  for  veterinary  use. 

The  word  pill,  in  the  minds  of  most  i)ersons,  is  as- 
sociated  with  a  catliartie  or  a  laxative,  but  of  course 
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many  other  remedies  are  given  in  pill  form.  Moreover, 
laxatives  appear  in  a  great  variety  of  dosage  forms  other 
than  pills. 

In  the  days  before  pills  were  made  by  manufacturers, 
pharmacists  were  skilled  at  pill  making.  This  was  a 
matter  of  necessity,  when  half  of  all  the  prescriptions 
written  called  for  pills.  The  art  of  the  apothecary  was 
best  depicted  in  the  pills  he  made.  While  the  making  of 
pills  is  no  longer  looked  n])on  as  a  regular  part  of  the 
work  to  be  done  at  the  dis])ensing  counter,  the  art  is 
still  taught  and  occasionally  encountered  in  practice. 

Pills  are  frequently  called  for  on  prescriptions  and 
also  represent  many  over-the-counter  sales.  Any  de¬ 
cline  in  their  use  should  be,  x^erhaps,  attributed  to  the 
appearance  of  other  poxiular  dosage  forms  such  as  tablets 
and  hard  and  soft  gelatin  capsules.  The  laity  does  not 
distinguish  lietween  jiills,  taldets,  and  the  smaller  soft 
gelatin  vitamin  capsules. 

A  look  at  the  history  of  the  official  pills  shows  that 
the  first  United  States  Pharmacojioeia  (1820)  had  23  pill 
formulas.  The  United  States  Pharmacoi:»oeia  IV  (1850) 
and  the  United  States  Pharmacoxooeia  V  (1860)  each 
had  19  formulas.  Since  that  time  the  number  of  pill 
formulas  official  in  the  Pharmacojioeia  has  decreased 
until  only  one  ])ill  is  official  in  each  of  the  Pharmacoijoeias 
of  1940  and  1945.  The  largest  total  number  of  official 
pills  was  40  in  1830,  when  thei-e  were  also  two  Pharma¬ 
copoeias.  The  highest  number  since  that  time  was  in 
1910,  when  7  formulas  were  official  in  the  Pharmacoiioeia 
and  32  formulas  were  in  the  National  Pormularv,  making 
a  total  of  39.  There  are  10  pills  official  in  the  National 
Formulary  VIII,  making  a  total  of  11  official  pills  at  pres¬ 
ent.  The  decline  in  the  numlier  of  official  pill  formulas 
in  recent  decades  might  indicate  a  decrease  in  the  variety 
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of  formulas  but  it  does  not  indicate  a  decrease  in  the 
total  number  of  pills  produced. 

One  of  the  early  arguments  used  in  favor  of  pill 
medication  was  that  they  were  small  and  easy  to  take 
and  that  the  taste  of  nauseous  drugs  could  be  disguised. 
AVhile  these  features  may  be  realized  by  other  forms  of 
medication  the  fact  remains  that  certain  formulas  are 
unsuitable  for  making  into  compressed  tablets  or  for 
preparing  hard  or  soft  capsules.  For  these  reasons 
pills  will  not  soon  disappear  as  a  class  of  pharmaceuticals. 

Preparation  of  the  Pill  Mass 

The  National  Formulary  VIII,  page  739,  gives  general 
directions  for  preparing  its  pill  formulas.  Each  pill 
formula  is  composed  of  the  active  ingredients  and  the 


Fig.  20. — Pill  pestle. 


excipients.  In  mixing  the  active  ingredients,  which  are 
usually  in  powdered  form,  one  oliserves  the  general 
rules  for  mixing  powders,  which  are  to  add  the  potent 
ingredient  to  the  mortar  with  an  equal  bulk  of  a  less 
potent  powder  or  powders  and  mix  them  thoroughly; 
continue  adding  the  remainder  of  the  powder,  or  pow¬ 
ders  in  portions,  triturating  well  after  each  addition, 
until  the  wliole  of  the  ingredients  are  thoroughly  mixed. 
If  no  massing  has  taken  place,  excipients,  to  impart  or 
develop  adhesiveness,  are  added.  AVhen  a  powder  mix¬ 
ture  begins  to  take  on  the  form  of  a  mass,  simple  tritura¬ 
tion  no  longer  obtains;  mixing  a  mass  is  made  possible 
only  by  a  kneading  process. 
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The  kneading  of  pill  masses  is  best  accomplished  by 
mass  mixers;  small  ones  can  be  operated  by  hand,  uliile 
larger  ones  are  usually  run  liy  power.  At  the  dispensing 
counter  small  lots  of  a  pill  mass  may  be  worked  in  a 
mortar  by  means  of  a  pill  mass  pestle  (Fig.  20).  Pestles 
of  this  type  are  smaller  at  the  grinding  end  than  usual 
and  permit  of  easier  manipulation  in  a  mass.  Perhaps 
the  most  etlicient  way  to  knead  a  small  amount  of  mass 
is  to  work  it  with  the  hands.  After  all,  hands  are  good 
for  mixing  dough  and  a  i)ill  mass  is,  in  some  degree, 
a  dough  which  requires  particular  manipulation. 

Characteristics  of  a  Good  Pill  Mass 

The  formation  of  a  good  pill  mass  is,  perhaps,  of  first 
importance  in  the  prejiaration  of  pills.  A  pill  mass 
should  be  plastic;  that  is,  it  should  be  capalde  of  being- 
worked,  yet  not  sticky  enough  to  adhere  to  one’s  hands, 
the  tools,  or  the  mixing  machines.  At  the  same  time  it 
should  be  firm  enough  to  hold  its  shape  when  made  into 
pills.  These  two  properties  are  attained  only  after  the 
components  of  the  formula  have  been  made  into  a  mass 
of  proper  cohesiveness.  The  most  critical  test  of  a  good 
pill  mass  is  that  of  its  disintegration.  It  is  necessary  that 
a  pill  mass  should  readily  disintegrate  in  the  fluids  of 
the  stomach  and  the  intestines. 

All  of  these  properties  have  to  be  kept  in  mind  in  pill 
making.  J  he  choice  of  diluents,  absorbents,  adhesive 
agents,  and  excipients  has  to  be  made  with  a  view  to  the 
chaiacter  of  the  ultimate  jiroduct.  Certain  pill  masses 
become  very  hard  either  because  of  the  loss  of  moisture 
or  because  of  a  reaction  between  some  of  the  ingredients, 
01  perhaps  for  both  reasons.  However,  a  hard  pill,  if 
properly  composed,  will  disintegrate  readily.  On  the 
other  hand,  it  is  possible  for  a  pill  mass  combination  to 
become  so  hard  as  to  disintegrate  Avith  difficulty.  For 
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these  reasons,  success  in  ])ill  making'  involves  not  only 
experience,  but  an  adequate  knowledge  of  the  behavior 
of  the  constituents  when  in  combination. 

The  beginner  may  understand  the  terms  used  to  de¬ 
scribe  the  processes  involved  in  pill  making,  but  he  has  no 
feeling  for  a  good  mass  until  he  has  had  the  experience 
of  making  it.  This  iironqits  the  suggestion  that  it  is  not 
easy  to  ‘‘doctor  up”  an  unsatisfactory  xiill  mass;  there¬ 
fore,  it  is  the  better  part  of  wisdom  to  proceed  cau¬ 
tiously  in  making  each  and  every  liatch  whether  large  or 
small. 

Division  of  the  Pill  Mass 

Once  a  good  pill  mass  is  obtained,  its  division  into 
equal  segments  should  not  be  too  difficult.  In  making  a 
small  number  of  ])ills,  as  might  be  called  for  on  prescrip¬ 
tion,  it  is  well  to  take  the  mass  up  in  the  hands  and  form 
it  into  a  ball  and  then  place  the  ball  upon  the  pill  tile  and 
roll  it  into  a  “pipe”  of  the  proper  length  and  of  uniform 
thickness  by  means  of  a  pill  roller  or  a  spatula.  The 
palm  of  the  hand  is  also  a  good  mass  roller.  The  length 
of  the  pipe  may  be  determined  by  judgment  or  measured 
by  the  scale  on  the  tile.  One  of  the  problems  of  rolling 
a  mass  out  into  a  pipe  is  that  the  ends  have  to  lie  kept 
square  and  even.  It  is  necessary  also  to  keep  the  pill 
mass  roller  parallel  with  the  tile  (Fig.  21)  to  keep  the 
pipe  of  uniform  diameter.  J)ivision  of  the  pipe,  into  the 
requisite  number  of  pills,  is  usually  done  with  a  spatula; 
each  scale  division  on  the  pill  tile  reiiresents  a  segment 
which  is  later  shaped  into  a  pill. 

The  segments  are  separately  kneaded  and  then  shaped 
into  a  round  pill  between  the  fingers  or  in  the  palm  of  the 
hand.  In  the  days  when  making  pills  was  tlie  pharma¬ 
cists’  art— now  a  lost  art— those  who  were  skillful  at  it 
could  roll  more  than  one  pill  at  a  time  in  the  lingers  ol 
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each  hand.  Once  rounded,  the  ])ills  are  allowed  to  dry  for 
a  while  before  beino-  packaged.  If  the  i)ill  mass  or  Oie 
pills  become  sticky  with  handling-,  the  use  of  dusting 
powder  is  in  order.  Lycopodium  was  the  favoiite  dust¬ 
ing  powder  for  ])ills  for  a  long  time.  However,  it  is 
])referable  to  use  ])owdered  altliea,  glycyrrhiza,  or  starch, 
all  of  which  are  good  absoi*bents.  The  use  of  dusting 
powders  is  permitted  for  uncoated  pills;  however,  the 
dust  coat  has  to  be  removed  before  coatings  are  ap])lied. 


Fig.  21.  Pill  tile  (foreground),  ointment  slab  ('background).  (Courte.sv 

Armstrong  Cork  Company.) 


Freshly  jirepared  pills  should  not  be  dispensed  if  they 
stick  together;  neither  should  they  be  packaged  with  an 
excess  amount  of  dusting  powder  but  be  allowed  to  dry 
enough  to  do  away  with  the  chanc(‘s  of  one  pill  sticking 
to  another.  Pills  are  now  dispenst'd  in  screw-cajiped, 
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wideinoiitlied  vials  or  bottles.  The  well-known  pill  box 
is  a  flat,  round,  paper  container  with  a  lid  that  fits  in 
telescopic  fashion  over  the  box.  Kound  labels  which 
are  required  for  such  containers  are  placed  on  the  out¬ 
side  of  the  lid.  While  not  used  as  much  as  formerlv, 
pill  boxes  are  still  available. 

AVhen  it  was  the  fashion  to  make  pills  at  the  dispensing 
counter,  pill  pestles,  pill  tiles,  pill  spatulas  (Fig.  22),  pill 
machines,  and  pill  finishers  were  common  tools  of  the 
pharmacist.  These  are  now  all  relegated  to  the  museum 
case  except  for  pill  tiles,  which  are  often  used  for  pur¬ 
poses  other  than  making  pills. 


Fig.  22. — Pill  spatula. 


Large-Scale  Manufacture  of  Pills 

The  foregoing  discussion  pertaining  to  pills  has  to  do 
with  their  manufacture  at  the  dispensing  counter  and  is 
a2)plicable  to  the  jiharmacy  school  laboratory  where  the 
techniques  involved  in  the  manufacture  of  jiharmaceutical 
2:»rei:)arations  are  taught. 

Today,  as  previously  suggested,  the  making  of  pills  is 
a  business  of  large  projiortions  for  the  jfiiaimaceutical 
manufacturers.  The  principles  and  processes  of  mixing, 
massing,  dividing,  shaping,  and  coating  involved  in  mak¬ 
ing  pilis  are  all  carried  out  by  machines  and  are  not  un¬ 
like  those  applicable  to  making  them  by  hand  (Fig.  23). 
The  National  Formulary  permits  that  in  making  pills  by 
machinery,  excipients  and  diluents  other  than  those 
specified  in  the  formula  may  be  used,  provided  they  are 
harmless  and  in  no  way  change  the  amounts  of  the  medic¬ 
inal  ingredient  per  pill.  JTunian  hands  are  not  needed 
except  to  pick  out  the  faulty  pills  as  they  are  being  m- 
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spected.  Even  then  the  had  ones  could  be  and  are  some¬ 
times  removed  with  tweezers. 

Following’  a  thorough  mixing  of  the  powdered  ingi  edi- 
ents  of  a  pill  formula,  the  lot  is  put  into  a  mass  mixer 
where  an  operator  is  at  hand  to  add  whatever  is  needed 


Fig.  23.— Automatic  pill  machine.  (Courtesy  Arthur  Colton  Company.) 

in  the  way  of  excipients  or  absorbent  powders  during  the 
mixing.  After  the  mass  has  been  completed,  it  is  fed 
into  a  ball-making  machine  which  shapes  the  mass  into 
balls  of  uniform  size.  The  balls  are  delivered,  by  means 
of  a  conveyor,  to  an  automatic  pill  machine  which  sends 
the  ball  through  a  series  of  operations,  where  the  balls. 


COLTON  PILL  PLANT  B 
2  B  PILL  MACHINE 
0  0  BALL  MACHINE 
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one  at  a  time,  are  delivered  to  the  piping-  belts  which 
elongate  each  ball  into  a  pipe ;  tlie  pipe  then  drops  on  to 
revolving  cutters  and  is  divided  into  uniform  segments 
which  are  delivered  to  the  pill-rounding  l)elts.  The  belts 
not  only  move  in  a  forward  direction  but,  at  the  same 
time,  they  oscillate  sidewise  in  such  a  fasliion  as  to  roll 
the  mass  segments  into  perfect  spheres,  or  ovals,  as 
desired.  The  pills  are  then  sent  through  a  finisher  and 
on  to  a  separator  that  sorts  out  the  iierfect  pills  and  re¬ 
jects  all  others.  Pills  are  usually  delivered  from  the 
machine  to  trays  of  dusting  powder.  This  prevents  de¬ 
forming  the  i)ills  and,  at  the  same  time,  keeps  them  from 
sticking  together.  The  powder  is  later  sifted  off  and  the 
pills  dried  in  preparation  for  coating. 


Coating  of  Pills 

Pills  are  coated  not  only  to  mask  objectionable  odors 
and  taste,  but  also  as  a  means  of  protecting  and  preserv¬ 
ing  the  ingredients.  The  coating  of  pills  on  a  large  scale 
is  a  machine  process  which  is  done  by  manufacturers. 
The  extemporaneous  coating  of  a  small  batch  of  pills  is 
more  troublesome  than  the  making  of  them  and  is  almost 
never  done  by  practicing  jjharmacists. 

The  common  pill  coatings  are  sugar,  gelatin,  and  cacao 
or  chocolate.  Pills  must  be  well  dried  before  being  sub¬ 
jected  to  the  coating  process.  If  pills  are  damp  on  the 
outside,  part  of  the  mass  is  likely  to  be  absoii)ed  by  the 
coating  and  result  in  a  discoloration  of  it.  Perhaps  it 
should  be  said  that  before  applying  sugar,  chocolate, 
gelatin,  or  other  coatings  to  pills  it  is  customary  to  apply 
a  sulicoating.  The  sulicoatings  are  usually  composed  ot 
some  adhesive  mixture  containing  gelatin,  acacia,  or 
albumin  and  an  opaque,  insoluble  powder  such  as  chalk 
or  kaolin.  Iron  oxide  may  be  mixed  with  the  subcoating 
for  pills  which  are  to  be  given  a  chocolate-colored  coating. 
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Sug’ar  Coating. — Tliis  is  usually  applied  by  placing 
a  large  mimber  of  the  pills  in  a  coating  pan  which  is  con- 
staidly  rotated  during  tlie  coating  process.  A  gent  e 
blast  of  warm  air  is  generally  directed  into  the  pan  to 
aid  in  the  drying  of  the  coating  mixture.  Ihe  sugai  is 
added  in  the  form  of  a  simple  syrup  in  amounts  that  will 
dry  within  a  reasonable  length  of  time.  As  the  pills 
tumble  over  each  other,  the  syrup  becomes  uniformly 
distributed  and,  with  the  aid  of  warm  air,  forms  an  even, 
dry  coating.  It  the  sugar  alone  is  not  siilficiently  ad¬ 
hesive,  mucilage  of  acacia  or  a  similar  agent  may  be 
added  to  the  syru]).  Sugar  coatings  may  be  colored 
with  a  variety  of  accejitable  dyes  and  they  may  also  he 
davored.  The  colors  and  flavors  are  usually  dissolved 
in  the  coating  synpi. 

The  coating  mixture  is  added  rejieatedly,  until  a  coat¬ 
ing  of  sufficient  thickness  has  been  deposited  on  the  pills. 
Finally  the  pills  are  transferred  to  a  polishing  machine 
which  consists  of  a  drum  lined  on  the  inside  with  canvas 
that  has  been  coated  with  paraltin.  The  rotation  of  the 
pills  in  this  drum  imparts  a  film  of  paraffin  which  pro¬ 
duces  the  desired  gloss.  Pills  which  have  been  ])olished 
in  this  manner  should  not  come  in  contact  with  the  liands, 
nor  should  they  be  exi)osed  to  the  moisture  of  the  air, 
because  moisture  from  any  source  dulls  the  polish. 

Chocolate  Coating. — Chocolate  coating  or  “chocolate- 
colored  coating”  is  a  misnomer.  Cacao  rather  than 
chocolate  is  used  in  this  coating.  If  chocolate  were  used, 
the  cacao  butter  which  it  contains  would  separate  out 
and  spoil  the  a])i)earance  of  the  ])ill.  The  coating,  in  the 
form  of  cacao  syrui),  is  ai)i)lied  in  the  manner  described 
for  sugar  coating.  '^Flie  coated  ])ills  are  likewise  polished 
in  the  same  way,  so  details  need  not  be  repeated. 

Gelatin  Coating.  1  his,  one  of  the  older  (‘oatings  for 
pills,  is  used  extensively  still.  Gelatin  makes  a  firm. 
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transparent  coating  Avhicli  is  readily  soluble  in  the 
secretions  of  the  stomach  and  intestines.  It  is  applied 
in  an  entirely  different  manner  than  are  sugar  and 
chocolate  coatings,  and  with  improved  machinery  and  an 
accumulation  of  knowledge  concerning  gelatin  solutions 
it  can  be  applied  with  proficiency. 

In  the  early  days  of  gelatin  coating,  it  was  customary 
to  impale  the  pills  upon  needles  and  to  dip  them  into 
a  hot  gelatin  solution  of  the  proper  consistency  and  with¬ 
draw  and  rotate  them  gently  while  the  gelatin  cooled. 
The  rotation  aided  in  keeping  the  gelatin  in  a  more  even 
film  over  the  pill.  To  increase  the  efficiency  of  coating  by 
hand,  rows  of  needles  were  fixed  in  a  wooden  bar  or  ar¬ 
ranged  in  whorls  on  a  wooden  disk  or  a  large  cork. 
This  permitted  one  to  dip  10  or  more  pills  at  a  time. 
Gelatin  pill  coaters  which  were  illustrative  of  these 
multiple-coating  devices  were  the  Patch  and  the  Maynard 
hand-coating  machines.  These  machines,  once  the  regu¬ 
lar  equipment  of  every  pharmacist,  are  to  be  seen  now 
as  museum  pieces.  The  withdrawal  of  the  pills  from 
the  needles  always  left  a  small  hole  in  the  coating  which 
was  usually  closed  by  a  tiny  drop  of  the  gelatin  solution 
transferred  from  the  end  of  a  needle. 

As  in  other  processes,  the  crude  and  inefficient  ways 
of  coating  pills  with  gelatin  have  given  way  to  highly 
proficient  mechanical  inventions.  Today  the  pills  which 
are  to  be  coated  with  gelatin  are  held  on  the  ends  of 
minute  tubes  by  means  of  suction.  A  row  of  these  tubes 
is  attached  to  the  hollow  metal  bar  which  in  turn  is 
connected  with  suction  equipment.  With  a  pill  on  each 
tube,  the  bar  is  turned  over  and  dipped  into  a  vat  ot 
gelatin,  lifted,  and  set  upright  again,  and  sent,  means 
of  a  conveyor,  through  a  drying  oven.  The  dried,  ha  - 
coated  pills  are  picked  up  by  a  second  suction  liar,  the 
coated  half  resting  on  the  tubes.  The  dipping  and  drying 
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processes  are  repeated  and  tlie  pills  are  then  completely 

coated.  ,  i  •  4.1  4. 

Tliis  is  a  very  brief  account  of  a  coating  machine  that 

operates  almost  automatically.  One  ojierator  sits  at  tlie 
end  of  the  machine  to  manage  the  bars  with  respect  to 
their  position,  suction,  and  dipping.  The  bars,  loaded 
with  pills,  move  along  in  an  almost  continuous  proces¬ 
sion,  making  it  possible  to  coat  thousands  of  pills  in  a  day 
with  one  machine.  The  most  critical  feature  of  tliis 
operation  is  the  gelatin  solution  which  must  be  kept 
uniformly  the  same  as  to  temperature  and  viscosity. 


which  means  that  the  water  content  of  the  coating  solu¬ 
tion  has  to  he  kept  constant.  This  is  the  responsibility 
of  the  pharmacist  in  charge. 

Pearl  Coating. — The  so-called  pearl  coating  is  a  sugar* 
coating  which  contains  a  certain  proportion  of  puritied 
talc.  The  talc  gives  the  pills  a  ])early  appearance;  if 
a  polish  is  desired,  it  can  he  obtained  in  the  manner 
described  under  sugar  coating. 

Other  coatings  for  pills  which  are  mentioned  in  the 
literature  are  silver  foil,  varnish,  tolu,  and  collodion. 
Inasmuch  as  they  are  all  insoluble,  they  are  no  longer 
regarded  as  being  of  importance. 

Enteric  Coatings. — Enteric  coatings  are  those  which 
are  composed  of  substances  which  are  not  soluble  in  the 
acid  secretions  of  the  stomach  but  are,  on  the  other  hand, 
soluble  in  the  alkaline  secretions  of  the  intestines.  Am- 
inoniacal  solution  of  keratin  was  the  first  of  the  enteric 
coatings  proposed.  Keratin  is  a  constituent  of  the  horny 
matter  ot  animals  and  is,  therefore,  a  product  with  vari¬ 
able  in'operties.  It  is  unreliable  as  an  enteric  coating;  in 
fact,  it  is  not  mentioned  as  a  constituent  of  the  more  re¬ 
cent  enteric  coating  formulas.  It  is,  however,  supposed 
to  he  resistant  to  the  action  of  the  gastric  juices  and  sol¬ 
uble  in  the  intestinal  tract. 
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Plienyl  salicylate  (salol)  was,  at  one  time,  regarded 
as  an  efficient  enteric  coating  in  that  it  was  wholly  in¬ 
soluble  in  acid  juices  and  readily  soluble  in  the  alkaline 
secretions  of  the  intestines.  While  salol  may  he  regarded 
as  a  good  enteric  coating,  it  is  ol)jectional)le  because  it  is 
a  tlierapeutic  agent  in  its  own  right  and,  therefore,  is 
unsuited  for  the  coating  of  other  medicinal  substances. 
AEoreover,  salol  melts  at  42°  and  might  liquefy  when 
taken  into  the  stomach.  Objections  to  its  use  are  under¬ 
standable  since  2  grains  of  salol  are  needed  to  coat  a  4- 
grain  |)ill.  This  is  a  sizeable  dose  of  the  coating  which 
might  not  only  l>e  coiitraindicated,  hut  also  incompatible 
with  the  medicament  prescribed. 

Other  substances  which  have  been  regarded  as  having 
‘enterically  soluble  properties  are  shellac,  stearic  acid, 
formalized  gelatin,  collodion,  cellulose  esters,  beeswax, 
paraffin,  tolu,  rosin,  tallow,  and  other  fats.  Certain 
of  these  products  can  be  combined  to  form  coatings  that 
are  more  effective  than  when  used  alone.  It  is,  x^erhaps, 
too  much  to  expect  that  any  single  compound  or  chemical, 
such  as  those  named,  should  serve  as  a  satisfactory  en¬ 
teric  coating.  A  number  of  x)atents  have  been  granted 
in  recent  years  for  enteric-coating  iorniulas,  which,  in 
most  instances,  rex)resent  combinations  of  acid-insoluble 


compounds. 

It  is  not  generally  understood  that  the  technicjiie  of 
ai)plying  the  coating— and  no  two  are  alike  in  that  re¬ 
sided — has  much  to  do  with  the  reliability  of  the  coating. 
Kurtherniore,  there  are  no  thoroughly  reliable  in  vivo 
methods  of  evaluating  the  efficacy  of  enteric  coatings, 
although  there  are  several  good  ways  of  testing  them 
in  vitro  reported  in  the  literature.  The  use  of  radioactive 
tracer  elements  has  been  reiiorted  to  have  possibilities 
as  a  means  of  determining  the  reliability  of  enteric 


coatings. 
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The  x-ray  lias  been  useful  in  tracing  the  lireakdown  of 
enterically' coated  pills,  taldets,  and  capsules  with  man 
as  the  tek  aiiiinal.  However,  the  method  is  expensive 
and  involves  some  risk  in  that  no  one  person  should  be 
subjected  to  the  x-ray  too  frequently,  and  other  animals 
are  not  wholly  satisfactory  for  shadow  work. 


Theories  Concerning  Enteric  Coatings 

The  medical  ivasons  for  the  use  of  enterically  coated 
medicaments  are  that  certain  substances  irritate  the 
mucoiis  membrane  of  the  stomach  and  should,  if  possible, 
be  made  to  pass  tlirough  the  stomach  intact.  Other  sub¬ 
stances,  iiancreatin,  for  example,  should  arrive  in  the 
intestines  in  as  undiluted  a  form  as  possible.  Further¬ 
more,  it  is  thought  by  some  that  medicines  are  more 
efficacious  vhen  absorbed  by  the  intestinal  mucosa  than 
by  the  stomach. 

It  should  be  noted  that  nearly  all  of  the  substances 
mentioned  as  having  value  as  enteric  coatings  were  in¬ 
soluble  in  acid  mediums  but  soluble  in  alkaline  liquids. 
Their  behavior  in  this  resjiect  can  he  established  with  a 
high  degree  of  reliability.  However,  as  soon  as  a  sub¬ 
stance  entei's  the  intestinal  tract,  factors  other  than 
aciditv  and  idkalinitv  become  effective.  For  instance, 
enzymes,  both  gastric  and  intestinal,  are  active  agents 
and  the  iieristaltic  movements  of  the  alimentarv  tract  are 
not  wholly  without  iiilliience,  not  to  mention  the  presence 
of  other  substances. 

Since  the  fat-splitting  enzymes  of  the  upper  intestines 
are  active  in  both  acid  and  alkaline  mediums,  it  has 
been  proposed  that  a  coating,  to  be  reliable,  should  con¬ 
tain  a  fat  as  an  essential  couq^onent."  The  fat  would 
most  certainly  not  be  changed  in  the  stomach  and  if 
homogeneously  mixed  with  some  hard,  acid-iusoluble 


’Ooorlpy,  .1.  T.,  and  ('.  (».; 


.1.  Ani.  I ’harm.  A.'ssiic,  !»■; : 
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body  like  shellac  or  wax,  the  coating  should  pass  un¬ 
affected  into  the  intestines.  The  fat-splitting  enzymes 
would  digest  the  fat  which,  in  turn,  would  lead  to  the 
disintegration  of  the  coating. 


Another  coating  mixture  with  a  reputation  for  relia¬ 
bility  is  based  on  timed  disintegration.  The  essential 
element  of  the  coating  is  an  absorbent,  fibrous  material 
which  absorbs  sufficient  moisture,  within  about  6  hours, 
to  disintegrate.^  If  the  pill  or  tablet  coated  with  the 
mixture  remained  in  the  stomach  for  4  hours  or  more, 
it  should  be  expected  to  disintegrate  in  the  upper  intesti¬ 
nal  tract.  In  case  it  remained  in  the  stomach  only  a  short 
time  and  did  not  dissolve  until  after  a  4-  to  6-hour  period, 
it  might  be  far  along  in  its  travel  through  the  bowels  be¬ 
fore  breaking  down. 

The  emptying  time  of  the  stomach  varies  within 
rather  wide  limits  and  is  influenced  by  a  number  of 
factors,  yet  its  maximum  emptying  time  is  estimated 
to  be  about  4  hours.  It  has  been  observed  that  small, 
enterically  coated  capsules  will  pass  through  the  stomach 
in  a  much  shorter  time,  on  the  average,  than  large  cap¬ 
sules.  It  would  seem,  therefore,  that  the  size  of  the 
coated  pill,  tablet,  or  capsule  is  an  important  factor  which 
should  not  be  overlooked  in  studying  this  problem. 
Thick  coatings  are  more  resistant  than  thin  coatings; 
therefore,  the  one  who  applies  enteric  coatings  has  to 
learn  by  experience  the  amount  of  coating  to  apply  to 
batches  of  pills,  tablets,  and  capsules  of  varying  sizes. 
The  success  of  enteric  coatings  is  not  dependent  wholly 
on  the  factor  of  solubility,  but  also  on  the  chemistry  and 
the  physiology  of  digestion,  the  thickness  and  character 
of  the  coating,  the  size  of  the  coated  object,  and  the 
condition  of  the  patient. 


^Worton,  A.  G., 
Pharm.  Assoc.  27: 


Kempf  G.  F.,  Burrin,  P.  L.,  and  Bibbins,  F.  E 
21,  1938. 


J.  Am. 
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English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Hexylresorcinol  Pills 

Pilulae  Eexylresorcinolis 

Hexylresorcinol  pills  are  gelatin 
coated  and  should  contain  about 
100  per  cent  of  the  labeled  amount 
of  hexylresorcinol 

Pills  Official  in  the  National  Formulary  VIII 


English  Title 
Latin  Title 
(Synonym) 

Aloe  and  Mastic  Pills  Each  pill  contains  130  mg.  of  aloe, 

PihUae  Aloes  et  Mastiches  iO  mg.  of  mastic  and  30  mg.  of 

(Lady  Webster  Dinner  Pills)  rose  in  fine  powder 

Aloe  Pills  Each  pill  contains  130  mg.  each  of 

Pilulae  Aloes  aloe  and  soap 


Definition 

or 

Description 


Aloin,  Belladonna,  Cascara,  and 
Podophyllum  Pills 
Pilulae  Aloini,  Belladonnae  Cas- 
carae  et  Podophylli 
(Hinkle’s  Pills) 


Sach  of  Hinkle ’s  pills  contains  16 
mg.  of  cascara  sagrada  extract, 
16  mg.  aloin,  10  mg.  of  podophyl¬ 
lum  resin,  8  mg.  of  belladonna  ex¬ 
tract  and  4  mg.  of  ginger  oleoresin 


Aloin,  Strychnine,  and  Belladonna  Each  pill  contains  13  mg.  of  aloin, 
Pills  1  mg.  of  strychnine,  and  8  mg.  of 

Pilulae  Aloini,  Strychninae  et  belladonna  extract 
Belladonna-e 


Aloin,  Strychnine,  Belladonna,  and 
Cascara  Pills 

Pilulae  Aloini,  Strychninae, 
Belladonnae  et  Cascarae 


Aloin,  Strychnine,  Belladonna,  and 
Ipecac  Pills 

Pilulae  Aloini,  Strychninae, 
Belladonnae  et  Ipecac- 
uanhae 


Each  pill  contains  13  mg.  of  aloin, 
0.5  mg.  of  strychnine,  8  mg.  of 
belladonna  extract,  and  32.5  mg.  of 
cascara  sagrada  extract 

Each  pill  contains  16  mg.  of  aloin, 
1  mg.  of  strychnine,  8  mg.  of  bella¬ 
donna  extract,  and  4  mg.  of  ipecac 


Asafetida  Pills 

Pilulae  Asafoetidae 


Gelatin-coated  pills  each  containing 
about  200  mg.  of  asafetida 


Compound  Colocynth  and  Jalap 

Pills 

Pilulae  Colocynthidis  et  Jalapae 
Compositae 

(Vegetable  Cathartic  Pills) 


Each  pill  contains  60  mg.  of  com¬ 
pound  colocynth  extract,  30  mg.  of 
hyoscyamus  extract,  20  mg.  of  jalap 
resin,  15  mg.  of  leptandra  extract, 
and  15  mg.  of  podophyllum  resin 
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Pills  Official  in  the  National  Formulary  YIII — Cont’d 


P]nglish  Title 

Definition 

Latin  Title 

or 

{ Synonym) 

Description 

Ferrous  Carbonate  Pills 

Each  pill  should  contain  about  60  mg. 

Pilulae  Ferri  Carhoiuitis 

of  ferrous  carbonate  and  have  a 

( Blaud ’s  Pills ;  Chalybeate 

green  color 

Pills;  Ferruginous  Pills) 

Compound  Mild  Mercurous  Chloride  Each  pill  contains  80  mg.  of  com- 
Pills  pound  colocynth  extract,  60  mg.  of 

Piliilae  Hydrargyri  Cidoridi  mild  mercurous  chloride,  20  mg.  of 
Mitis  Compositae  JhIrP  resin,  and  15  mg.  of  gamboge 

(Compound  Cathartic  Pills) 


Comments  Concerning  the  Pills  Official  in 
the  United  States  Pharmacopoeia  XIII 

Hexylresorcinol  Pills. — These  are  the  only  pills  now 
official  in  the  Pharniacopoeia.  The  hexylresorcinol  is 
thoroughly  mixed  with  diluents  (such  as  starch)  tind  ad- 
liesive  excipients  (such  as  glucose),  massed,  divided, 
shaped,  and  coated  with  gelatin.  Like  most  jiill  formulas, 
hexylresorcinol  ]iills  tire  prepared  hy  jiharmaceutical 
manufacturers.  Since  hexylresorcinol  is  irritating  to  the 
mucous  membrane  of  the  mouth  and  throat,  pills  jne- 
pared  from  it  are  coated.  The  pills  are  made  to  contain 
100  mg.  or  200  mg.  of  hexylresorcinol  and  are  ])rescrihed 
in  one  or  two  pill  doses  as  an  intestinal  antise])ti('.  f  oi 
anthelmintic  purposes  the  ollicial  dose  is  1  (-«m. 

Comments  Concerning  the  Pills  Official  in  the 
National  Formulary  VIII 

Aloe  and  Mastic  Pills.— Tlicse  represent  a  formula 
of  long  standing  (known  as  La/l/i  Webster  Dinner  Pt  s) 
and  are  noted  for  their  laxative  |,roperties.  The  rose 
powder  serves  as  a  diluent  aiid  llavoring.  Ihe  aloe, 
mastic,  and  rose  are  thoronghly  triturated  and  massed 
1)V  adding  carefully  a  solution  of  etpial  parts  ot  watei 
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and  glycerin.  The  aloe  is  sufficiently  soluble  in  this  liquid 
to  develop  a  mass  capalde  of  being  shaped  into  pills. 

Aloe  Pills.— These  are,  as  a  rule,  one  of  the  easiest  of 
the  pill  formulas  to  prepare.  The  powdered  soap  and 
aloe  are  carefully  mixed  and  cautiously  dampened  by 
adding  water  and  mixed  after  each  addition  of  water. 
The  aloe  and  soap  have,  when  dampened,  an  affinity  for 
each  other  that  results  in  a  good  mass.  It  is  easy  to  get 
the  mass  too  wet;  therefore,  the  water  must  be  added 


verv  gradual  Iv. 

Aloin,  Belladonna,  Cascara,  and  Podophyllum  Pills. — 
'^riiese  are  commonly  known  as  Hinkle’s  jiills  and  have 
a  rather  wide  use  as  a  cathartic.  The  cascara  sagrada 
extract,  aloin,  and  podo})hyllum  resin  are  all  cathartic 
agents.  Aloin  is  official  in  the  Pharmacopoeia  and  is 
defined  as  a  mixture  of  the  active  principles  obtained 
from  aloe.  The  l)elladonna  extract  is  present  as  a  cor¬ 
rective;  that  is,  it  eases  the  griping  effect  produced  by 
the  cathartic  drugs.  The  ginger  oleoresin  serves  chiefly 
as  a  condiment,  the  glycyrrhiza  as  an  absorbent  and 
diluent,  and  the  glucose  as  an  exci])ient  which  imparts 
adhesiveness,  making  massing  of  the  mixture  ])ossible. 

Aloin,  Strychnine,  and  Belladonna  Pills.— Aloin  is  the 
only  cathartic  present.  The  strychnine  is  a  stimulant, 
the  belladonna  extract  a  corrective,  the  glycyrrhiza  an 
a])sorhent  and  diluent,  and  the  glucose  the  adhesive  ex¬ 
cipient.  lo  make  a  ])ill  mass,  the  })owders  are  first 
thoroughly  mix(*d  and  massed  Ijy  the  careful  addition  of 
the  excipient.  This  formula  is  known  as  A.  S.  and  P. 
])ills. 


Aloin,  Strychnine,  Belladonna,  and  Cascara  Pills. _ The 

two  catiiartics  in  this  formula  are  aloin  and  cascara 
sagrada  extract.  The  reasons  for  the  ]n'esence  of  strych¬ 
nine,  belladonna  extract,  glycyrrhiza,  and  glucose  have 
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already  been  given  and  need  not  be  repeated  here. 
This  formula  is  known  as  A.  S.  B.  and  C.  pills. 

Aloin,  Strychnine,  Belladonna,  and  Ipecac  Pills. — These 
pills  are  known  as  A.  S.  B.  and  I.  pills  and  with  one 
exception  are  composed  of  the  same  ingredients  although 
they  are  not  in  the  same  proportions  as  in  the  two 
formulas  preceding.  In  this  formula  0.4  Gm.  of  ipecac 
replaces  3.25  Gm.  of  cascara  sagrada  extract.  Ipecac  has 
the  reputation  of  being  a  remedy  for  dysentery;  however, 
the  official  dose  of  the  drug  is  500  mg.,  whereas  in  this 
formula  it  is  only  4  mg. 

Asafetida  Pills. — Asafetida  is  an  oleo-gum-resin  which 
can  be  made  into  a  mass  by  being  carefully  triturated 
with  soap  and  water.  The  soap  acts  as  a  diluent  and 
when  dampened  with  water  unites  with  the  resinous  part 
of  the  asafetida  to  develop  an  adhesive,  workable  mass. 
x\safetida  pills  are  usually  coated  with  gelatin.  How¬ 
ever,  the  official  monograph  suggests  that  the  pill  mass 
may  also  be  dispensed  in  gelatin  capsules.  The  odor  and 
taste  of  asafetida  is  so  offensive  to  most  persons  that  it 
is  necessary  to  mask  it  in  some  manner  to  make  is  ac¬ 
ceptable  for  oral  use. 

Compound  Colocynth  and  Jalap  Pills. — These  pills  are 
often  referred  to  as  vegetable  cathartic  pills.  The  resins 
of  jalap  and  podophyllum  and  the  compound  colocynth 
extract  and  leptandra  extract  are  all  cathaitic  agents. 
Hyoscyamus  extract  is  the  corrective  agent,  peppermint 
oil  is  the  flavoring  agent,  and  alcohol  is  the  excipient 
which  develops  adhesiveness  and  plasticity  when  added 
to  the  alcohol-soluble  resins  and  extracts. 

Ferrous  Carbonate  Pills. — These  pills  are  most  com¬ 
monly  referred  to  as  Bland’s  pills.  They  were  invented 
in  France  by  Dr.  Bland  more  than  a  century  (1831)  ago 
and  were  highly  recommended  as  a  remedy  for  the  treat¬ 
ment  of  persons  suffering  from  anemia.  The  present 
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formula  is  not,  in  all  respects,  the  same  as  the  original 
one  but  the  essential  ingredients  are  unchanged. 

A  chemical  reaction  takes  place  when  ferious  sulfate 
and  potassium  carbonate  are  rubl)ed  up  together  with  a 
few  drops  of  glycerin  to  form  ferrous  carbonate  and 
potassium  sulfate.  The  reaction  may  be  indicated  by 
the  following  equation: 

FeSO,  +  K0CO3  ->  FeCOg  +  K^SO^ 

It  will  be  observed  here  that  ferrous  sulfate  is  changed 
to  ferrous  carbonate  which  was  thought  for  a  long  time  to 
be  the  most  acceptable  inorganic  iron  salt  for  oral  ad¬ 
ministration.  Today,  ferrous  sulfate  is  used  extensively, 
in  various  dosage  forms,  when  iron  medication  is  in¬ 
dicated. 

Ferrous  carbonate  pills  are  only  reasonably  stable; 
they  are  dark  green  in  color  but  oxidize  upon  exposure 
to  the  air.  For  this  reason  they  should  be  coated  if  they 
are  to  be  kept  for  more  than  a  few  days  and  stored  in 
tight  containers.  The  sucrose  is  present  in  the  formula, 
presumably  to  retard  the  oxidation  of  ferrous  carbonate, 
but  it  is  one  of  the  poorest  of  sugars  for  this  purpose.^ 
Tragacanth  is  present  as  an  adhesive  excipient  and 
althea  serves  as  an  absorbent.  The  glycerin  and  the 
water  are  necessary  to  cause  the  chemical  reaction  to  go 
forward;  however,  the  water  of  crystallization  contained 
in  the  ferrous  sulfate  is,  at  times,  adequate  for  this 
purpose.  Moisture  from  some  source  is  necessary  to 
cause  the  tragacanth  to  develop  adhesiveness,  tiowever, 
the  addition  of  too  much  liquid  results  in  a  spongy  mass 
that  is  hard  to  shape  into  a  good  pill.  A  disadvantage 
of  ferrous  carbonate  pills  which  are  prepared  l)y  hand 
and  aie  not  coated  is  that  they  not  only  oxidize  upon 

ig^sNeuroth,  M.  L.,  and  Lee,  C.  O. :  J.  Am.  Pharm.  Assoc.  Sci.  Ed.  30:  166, 
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standing',  but  also  often  l)econie  so  liard  that  they  are 
likely  not  to  disintegrate  when  swallowed. 

Tn  the  deeades  recently  i)ast  idiarinacists  were  regu¬ 
larly  called  upon  to  i)rei)are  Jllaud’s  pills  as  a  pre- 
scri])tion  item.  Today  they  are  supplied  hy  the  pharma¬ 
ceutical  manufactures.  Bland’s  pills  of  the  manufactur¬ 
ers  are  coated  and  often  ])rei)ared  with  a  “soft  mass.” 
Soft  mass  pills  are  made  hy  adding  a  small  amount  of 
petrolatum  to  the  regular  mass;  the  petrolatum  keeps 
the  mass  permanently  soft.  Cllycerite  of  gelatin  has  been 
used  also  as  an  excipient  for  “soft  mass”  pills.  When 
coated,  masses  of  this  kind  retain  their  soft  consistency. 
The  official  ])ills  are  assayed  for  FeaC’Os- 

Compound  Mild  Mercurous  Chloride  Pills. — These  are 
known  as  compound  cathartic  i)ills.  The  four  ingredients 
in  the  formula  are  cathartics;  the  diluted  alcohol  serves 
as  an  exci))ient  which  imparts  adhesiveness  to  the  thor¬ 
oughly  mixed  powders.  (Jamboge  is  a  cathartic  resin. 
:\[ild  mercurous  chloride  is  well  known  as  calomel  which 
has  been  much  used  alone  and  in  combination  as  a 

cathartic. 

MASSES 

Masses  are  mixtures  of  ])owdered  medicinal  substances 
made  into  ])lastic  masses  with  suitable  excipients.  The 
))rocedures  for  mixing  and  massing  the  ingredients  aie 
the  same  as  those  described  for  pills  and  need  not  be 
repeated  here.  :Jklasses  are  i-egarded  as  permanent  prep¬ 
arations;  and  in  the  day  when  pills  were  prepared  ex¬ 
temporaneously,  masses  were  an  important  class  of  prep¬ 
arations.  They  wei'e  dispensed  as  such  and  when  the 
customer  wanted  a  dose  he  removed  a  small  portion  ol 
the  mass,  shaped  it  into  a  ])ill  ami  swallowed  it,  bitter  or 

sweet,  and  iincoati'd. 
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Today,  witli  such  dosage  forms  as  pills,  tablets,  and 
capsules  so  widely  used,  masses  are  no  longer  popular, 
only  two  being  official  in  the  National  Formulary. 


MASSES  official  IN  THE  NATIONAL  FORMULARY  VllI 


English  Title 
Latin  Title 
(Synonym) 

Ferrous  Carbonate  Mass 
Massa  Ferri  Carbonatis 
(yallet’s  Mass) 

Mercury  Mass 

Massa  Bydrargyri 

(Blue  Mass;  Blue  Pill) 


Oetinition 

or 

Description 

A  greenish-colored  plastic  mass  con¬ 
taining  about  39  per  cent  of  fer¬ 
rous  carbonate 

A  daik  gray  plastic  mass  containing 
about  33  per  cent  of  mercury 


Comments  Concerning  the  Masses  Official  in  the 
National  Formulary  VIII 

Ferrous  Carbonate  Mass. — This  mass  is  better  known 
as  Yallet’s  mass,  a  French  inyention,  which  appeared  in 
1837,  six  years  after  Dr.  Bland  had  announced  his  for¬ 
mula  for  ferrous  carbonate  pills.  Bland’s  pills  and  Val- 
let’s  mass  were  riyals  and  jiroclaimed  by  their  inyentors 
as  remedies  for  those  suffering  with  anemia.  The  active 
constituent,  ferrous  carbonate,  is  identically  the  same  in 
each  formula. 

Tlie  ferrous  carlionate,  in  Vallet’s  mass,  is  develojted 
by  a  chemical  reaction  between  solutions  of  ferrous 
sulfate  and  monohydrated  sodium  carlionate  as  indicated 
by  the  following  eciuation: 

FeS(.),  p  NaXD3  ^  FCCO3  +  NiuSO, 

The  official  formula  calls  for  H)()0  Gm.  of  ferrous  sul¬ 
fate  and  4G0  Gm.  of  monohydrated  sodium  carlionate, 
each  to  be  dissolved  in  2000  cc.  ])ortions  of  lioiling  water! 
About  200  cc.  of  simple  syruj)  are  added  to  the  iron  solu¬ 
tion.  This  is  done  for  the  imrpose  of  retarding  the  oxida¬ 
tion  of  the  iron  which  tends  to  oxidize  rapidly  in  aqueous 
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solution.  Both  solutions  are  then  filtered  and  mixed  in 
a  5000  cc.  bottle  and  shaken  until  the  evolution  of  carbon 
dioxide  ceases.  The  carbon  dioxide  is  formed  in  a  re¬ 
action  between  the  carbonate  and  a  residue  of  sulfuric 
acid  which  is  in  the  ferrous  sulfate  crystals.  The  ec^ua- 
tion  is  not  usually  indicated  as  an  essential  one  in  the 
process,  although  perhaps  it  should  be.  Distilled  water 
is  then  added  to  fill  the  bottle  which  is  stoppered  and 
set  aside,  preferably  overnight,  to  allow  the  insoluble 
ferrous  carlionate  to  subside.  The  supernatant  licpiid 
is  then  poured  off  and  the  ferrous  carbonate  washed 
with  successive  portions  of  sugar-water  until  the  wash¬ 
ings  no  longer  have  a  salty  taste.  The  washing  is  done 
to  remove  the  sodium  sulfate  formed  in  the  reaction.  The 
sodium  sulfate  formed  in  making  Vallet’s  mass  is  re¬ 
garded  as  being  undesiralile  and  is,  therefore,  removed. 
However,  the  potassium  sulfate  formed  in  making 
Bland’s  pills  is  not  removed. 

The  ferrous  carbonate  precipitate  is  transferred  to  a 
muslin  strainer  and  the  excess  of  water  removed  by  ex¬ 
pression.  The  precipitate  is  then  mixed  with  honey  and 
the  sucrose  in  a  tared  container  and  evaporated  to  1000 
Gm.  on  a  water  bath,  with  constant  stirring.  It  is  trouble¬ 
some  and  not  very  satisfactory  to  remove  water  from  the 
ferrous  carbonate  by  means  of  a  muslin  stiaining  cloth 
for  the  reason  that  a  certain  amount  of  it  not  only  runs 
through  the  cloth,  but  also  adheies  to  it. 

Even  though  sugar-water  is  used  to  help  prevent  or 
retard  oxidation,  some  of  the  ferrous  salt  is  changed  to 
the  more  insoluble  oxidized  compounds.  The  addition  of 
honey  and  sucrose  at  the  end  of  the  process  protects  the 
finished  mass  from  oxidizing  rather  well.  A  good  ^  al¬ 
lot ’s  mass  retains  its  consistency  and  green  color  tor 
relatively  long  periods  of  time  if  stored  in  tighth  closet 
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containers.  In  fact,  it  appears  to  be  more  stable  than 
Bland’s  pills.  Being  soft  and  pliable,  Vallet’s  mass  may 
be  dispensed  in  capsules  rather  than  being  made  into 

pills. 

An  assay  procedure  is  given  for  the  deteimination  of 
the  ferrous  carbonate  in  the  mass.  The  dose  of  the  mass 
is  about  10  grains. 

Saccharated  Ferrous  Carbonate:  This  is  not  a  mass 
but  is  prepared  by  a  procedure  which  is  very  much  like 
that  used  for  i^reparing  Vallet’s  mass.  However,  it  has 
a  ferrous  carbonate  content  less  than  one-half  that  of 
the  mass,  and  the  finished  product  is  a  fine  powder. 
Sodium  bicarbonate  is  used  to  react  with  the  iron  sulfate. 
Three  cubic  centimeters  of  diluted  sulfuric  acid  are  added 
to  the  ferrous  sulfate  solution  to  aid  in  keeping  it  in  the 
reduced  state.  Lactose  and  sucrose  serve  as  diluents  and 
stabilizing  agents. 

Mercury  Mass. — This  mass  has  long  been  known  as 
blue  7nass.  No  chemical  reaction  is  involved  in  pre¬ 
paring  blue  mass,  but  considerable  energy  is  required 
to  get  the  mercury  dispersed  so  that  no  globules  of  it 
are  visible  with  a  lens  magnifying  10  diameters. 

Mercury  oleate  is  used  as  the  first  dispersing  agent. 
Mercury  is  added  to  the  oleate  gradually  aud  with  tritu¬ 
ration.  A  small  amount  of  honey  is  then  added  and 
trituration  continued  until  mercury  globules  are  no 
longer  visible  with  the  aid  of  a  magnifying  lens.  When 
this  has  been  accomplished,  the  remainder  of  the  honey 
and  the  glycerin  is  incorporated  with  the  mercury  mix- 
tuie,  finally,  the  absorbent  powders,  althea  and  glycyr- 
rhiza,  are  added  and  the  whole  triturated  into  a  homo¬ 
geneous  mass.  The  finished  mass  is  dark  gray  in  color, 
plastic,  cohesive,  firm,  and  stable.  A  small  portion  of 
it  can  easily  be  shaped  into  a  pill. 
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AMiile  the  altliea  and  glycyrrhiza  are  ])riinarily  ab¬ 
sorbents,  the}’,  liecause  of  their  fibrous  character,  aid 
in  bolding  tlie  mass  together.  Glycerin  serves  to  kee]) 
the  mass  from  becoming  too  dry. 

This  mass  is  not  an  easy  one  to  prepare,  for  it  takes 
a  considerable  amount  of  ra])id  trituration  to  disjierse 
the  mercury  into  fine  globules.  The  oleate,  honey,  and 
other  constituents  prevent  the  finely  dispersed  mercury 
globules  from  coalescing  because  of  their  physical  prop¬ 
erties.  Mercury  can  lie  rather  easily  dis})ersed  by  tri¬ 
turating  it  with  wool  fat,  hut  it  can  he  dissipated  most 
rajiidly  of  all  in  Aquaphor.  The  dose  of  mercury  mass  is 
3  grains.  It  is  used  internally  as  a  cathartic.  It  should 
not  he  used  indiscriminately  and  should  he  kept  in  well- 
closed  containers. 

Three  other  preparations  containing  free  mercury  as 
the  active  agent  are  mercury  with  chalk,  mild  mercurial 
ointment,  and  strong  mercurial  ointment. 


TROCHES 

3h‘oches  or  lozenges  are  solid.  Hat,  round,  oval,  or  vari¬ 
ously  sha])ed  forms  of  medication  not  intended  for  masti¬ 
cation  lint  to  he  dissolved  slowly  in  the  mouth.  They  are, 
therefore,  designed  to  act  locally  as  antiseptics,  ex- 
jiectorants,  demulcents,  astringents,  stimulants,  or  sed¬ 
atives. 

The  liase  for  troche  masses  is  sugar,  ])referahly  con¬ 
fectioner’s  sugar,  made  adhesive  liy  the  addition  of 
acacia,  tragacanth,  elm  hark,  or  similar  sulistances.  J  he 
medicaments,  flavors,  and  coloring  agents  are  thorougdily 
mixed  with  the  linely  ])owdered  base  and  the  adhesives 
after  the  manner  described  for  making  pill  masses, 
’froche  powder  mixtures  are  made  to  mass  by  carefu  y 
adding  water ;  syrup  may  he  added  if  the  mass  is  in¬ 
sufficiently  cohesive.  For  small  lots  the  mixing  and  the 
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massing  botli  may  be  done  with  a  mortar  and  pestle. 
For  tlie  manufacture  of  larger  batches  the  equipment 
used  for  making  pills  on  the  large  scale  may  be  used. 

After  the  troche  mass  is  of  the  proper  consistency, 
it  may  be  rolled  out  into  a  jiipe,  cut  into  equal  segments, 
and  shaped  into  Hat,  disk  troches.  This  is  best  ac¬ 
complished  l)y  shaping  the  segment  into  a  large  round 
pill  and  then  pressing  it  carefully  with  a  siiatula,  upon 
the  tile,  to  the  desired  thickness.  If  pressed  too  thin, 
most  troche  masses  tend  to  crack  around  the  edges; 
therefore,  the  jiressing  should  be  done  with  care.  A\  hy 
do  troche  masses  crack  so  much  more  easily  than  ])ill 
masses?  J^ecause  the  troche  liase  is  largely  sugar  whicli, 
for  some  reason,  dries  rapidly  when  it  is  being  worked. 
In  fact,  it  is  well  to  work  troche  masses  just  as  damp 
as  they  can  be  handled  to  lessen  the  risk  of  their  becom¬ 
ing  dry  and  crumbly.  If  a  troche  mass  becomes  too 
sticky,  it  should  be  allowed  to  stand  for  a  while;  on  the 
other  hand,  if  it  becomes  too  dry  upon  standing,  the 
careful  addition  of  water  or  syrup  should  be  all  that  is 
needed  to  recover  it. 

Troches  may  lie  made  also  by  rolling  the  mass  out 
into  a  thin  layer,  after  the  manner  of  biscuit  dough,  and 
made  into  troches  by  means  of  a  lozenge  cutter.  This 
may  be  done  with  hand  cutters  or  by  lozenge-cutting 
machines.  Ijozenge  boards,  troclie  rolling  pins,  and 
lozenge  cutters  or  jiunches  Avere,  at  one  time,  regular 
equipment  at  the  dis])ensing  counter.  Today,  however, 
pharmacists  are  almost  n(*ver  called  upon  to  prepare 
troches  extemporaneously. 

Like  pills,  lozenges  should  lie  allowed  to  dry  sufficiently 
to  prevent  their  sticking  to  each  other  before  being 
])ackaged  in  well-closed  containers. 

There  are  many  tyjies  and  kinds  of  candy  and  medi¬ 
cated  lozenges  on  the  market  today,  such  as  cough  drops. 
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throat  lozenges,  and  life  savers.  These  are  all  com¬ 
mercial  products  sold  as  flavored  candies  for  sweetening 
the  breath  or  for  their  very  mild,  local,  medicinal  action. 
They  come  in  an  interesting  variety  of  shapes  and  are 
usually  made  by  compression. 

Although  medicated  lozenges  were,  at  one  time,  a 
popular  form  of  medication,  only  one,  i)e7iicillin  troches, 
is  now  official  in  the  United  States  Pharmacopoeia  XIII. 
No  formula  for  preparing  them  is  given,  hence  they  are 
commercially  prepared.  However,  they  must  comply 
with  the  requirements  of  the  Food  and  Drug  Administra¬ 
tion.  They  are  composed  of  penicillin  calcium  or  peni¬ 
cillin  sodium  or  both  with  suitable  and  harmless  diluents, 
binders,  lubricants,  masticatory  substances,  coloring,  and 
flavoring  agents.  They  should  be  preserved  in  tight  con¬ 
tainers  at  a  temperature  not  higher  than  15°. 

Penicillin  troches  are  usually  available  containing  500, 
1000,  or  20,000  units  of  penicillin  per  troche,  the  dose 
being  one  troche. 


Chapter  XXIII 

GRANULAR  EFFERVESCENT  SALTS 

Granular  effervescent  salts  are  mixtures  of  medicinal 
substances  with  an  effervescent  base  comi^osed  of  sodium 
bicarbonate,  citric  acid,  and  tartaric  acid  and  made  into 
a  granular  form. 

Effervescent  mixtures,  when  added  to  water  in  the 
form  of  a  powder,  react  with  such  violence  that  some  of 
the  solution  is  likely  to  be  lost  unless  a  large  vessel  is 
used  for  the  mixing.  Inasmuch  as  the  idea  of  such  mix¬ 
tures  is  to  furnish  a  carbonated  draught,  it  is  necessary 
to  retain  in  solution  as  much  of  the  carbon  dioxide 
liberated  in  the  reaction  as  possible.  This  is  accom¬ 
plished  by  granulating  the  effervescent  mixture.  The 
granules  go  into  solution  less  rapidly  than  the  powder, 
which  not  only  lessens  the  violence  of  the  effervescence, 
but  also  results  in  a  more  thorough  carbonation  of  the 
saline  solution.  Saline  solutions  are  more  palatable  when 
well  carbonated,  which  accounts  for  the  fact  that  saline 
medicinals  are  frequently  mixed  with  effervescent  bases. 

Effervescent  salts  were  first  prepared  more  than  a 
century  ago  (1838)  by  G.  A.  Quesncville,  a  French  phar¬ 
macist.  While  this  type  of  preparation  has  been  known 
for  a  long  time,  it  would  seem  that  such  salts  never 
became  popular  and  widely  used  until  within  the  past  few 
decades.  There  are  only  two  such  salts  which  are  now 
official  in  the  United  States  Pharmacopoeia  and  the 
variety  of  them  produced  commercially  is  limited,  yet 
nearly  every  pharmaceutical  house  makes  those  that  are 
most  commonly  used.  In  some  instances,  they  are  spe¬ 
cialty  items  which  are  extensively  publicized.  Even 
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tlie  inedicinal  agents  for  the  granular  salts  vary, 
the  effervescent  constituents  are  essentiallv  the  same. 
They  were  official  in  the  National  Formulary  for  a  num- 
l)er  of  revisions  under  the  name  salia  effervescentia  (ef¬ 
fervescent  salts)  and  the  first  word  of  each  Latin  title 
was  .s’u/.  Six  etfervescent  salts  were  official  in  National 
Formulary  VII,  l)ut  none  are  official  in  National  For¬ 
mulary  vrii. 

The  Preparation  of  Granular  Salts 

Fffervescent  powder  mixtures  are  granulated  ])y  one 
of  two  ])rocesses:  the  wet  method  or  the  fusion  method. 
'Idle  official  salts  are  giunulated  by  the  fusion  method. 

The  wet  method  consists  first  of  powdering,  drying, 
and  thoroughly  mixing  the  formula  ingredients  and  then 
dam])ening  them  with  a  nonsolvent  li([uid,  such  as  alcohol, 
until  the  mass  will  hold  its  shape  when  pressed  into  a 
hall.  The  ball  is  then  carefully  pressed  across  and 
through  a  coarse  sieve  in  such  a  way  that  the  wet 
granules  fall  in  a  layer  u])on  a  sheet  of  jiaper  spread 
upon  a  tray  beneath  the  sieve.  The  tray  is  then  removed 
to  a  drying  rack  or  a  table  and  allowed  to  dry  at  room 
tenpierature.  In  a  warm  atmosphere  where  the  humid¬ 
ity  is  low,  the  alcohol  evaporates  in  a  day  or  two  with 
little  danger  of  the  absorption  of  moisture  from  the  air. 
In  the  meantime  the  granules  may  be  rolled  over  gently 
bv  lifting  the  pa])er  at  one  edge  or  the  other.  This 
assures  a  more  even  and  complete  drying.  Other  methods 
of  drying  will  be  mentioned  later  in  this  discussion. 

The  wet  method  of  preparing  granular  salts  lends 
itself  rather  well  to  small-scale  manufacture 
(piires  a  minimum  of  eciuipment  for  the  operation.  1  le 
larKO  ina.u.faeturer  woul.l  find  the  u.se  of  ale, .hoi,  as  tlie 
,|a,„peni.,K  a^eat,  to  be  an  iten,  of  too  Rreat  expense. 
'I’be  ollieial  al,-ohol  contains  about  o  pel  cent  tt.it  .  . 
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volume,  whicli  is  just  about  the  amount  needed  to  cause  a 
slight  i-eaction  with  the  effervescent  powder  mixture. 
The  nearly  imperceptible  reaction  that  does  take  place 
aids  in  fusing  the  powders,  making  the  formation  ot 
granules  possible.  If,  for  example,  a  small  l)atch  of 
powder  is  moistened  with  alcohol  and  allowed  to  di> 
before  lieing  granulated  and  then  moistened  with  alcohol 
a  second  time,  the  added  amount  of  water  in  the  alcohol 
will  cause  too  great  a  reaction  to  take  })la(‘e  lor  a  good 


product. 

The  fusion  method  may  be  accomiilished  by  means 4of 
(1)  douhle-hoiler  eciuipment,  (2)  an  oven  heated  by  elec¬ 
tricity  or  gas,  or  (3)  by  a  steam-heated  hot  ])late. 

It  is  evident  that  heat  and  water  of  crystallization  are 
the  essential  factors  in  this  process.  It  should  he  noted 
that  in  both  of  the  ofhcial  formulas  it  is  specified  that 
the  citric  acid  should  be  “uneffloresced.”  The  unefflo¬ 
resced  citric  acid  contains  one  molecule  of  water  of  crys¬ 
tallization  and,  upon  heating  the  effervescent  powder  mix¬ 
ture  at  the  ])roper  temperature,  the  water  is  released 
slov.’ly.  This  causes  the  acids  and  the  sodium  bicarbonate 
to  react  enough  to  form  the  ]K)wder  into  a  ])asty  mass 
which  may  he  granulated. 

In  heating  ])owder  mixtui-es  of  this  kind  the  tempera¬ 
ture  must  be  carefully  controlled;  if  it  is  too  high,  the 
chemicals  will  be  carbonized;  but  if  kept  too  low,  the 
watei'  and  the  COo  are  driven  off  slowly  and  a  ])owder, 
incai)al)le  of  being  granulated,  remains. 

In  carrying  out  the  process  of  granulation  by  the  fusion 
method  for  a  large  batch  of  material,  the  steam-heated 
hot  plate  is  the  e(ph])ment  most  commonly  used.  The 
])owder  mixture  is  s])read  evenly  over  the  hot  ])late  to  a 
depth  of  one  to  two  inches.  An  experienced  operator 
stands  by  and  at  the  ])ro])ei‘  stage  of  fusion  turns  the 
mass  ovei  with  a  flattened  scoo])  to  assure  \iniform 
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moistening:  of  the  fusing;  mixture.  If,  wlien  pressed  into 
a  hall,  the  mass  sticks  together,  it  is,  without  delay. 


placed  into  a  granulator  and  pressed  through  a  sieve. 
The  granules  are  spread  upon  trays  and  transferred  to  a 
drying  chamher.  Fusion  may  he  accomplished  success¬ 
fully  also  hy  means  of  oven  heat.  Fusing  a  granular 
mass  in  an  oven  has  the  advantage  of  lessening  the  escape 
of  moisture  during  heating,  thereby  minimizing  drying 
during  the  process. 

It  will  he  observed  that  the  two  official  formulas  for 
gi^anular  effervescent  salts  have  ecpial  amounts  of  both 
citric  and  tartaric  acids,  although  the  amounts  of  these 
acids  may  be  varied  within  certain  limits.  By  increasing 
or  decreasing  the  amount  of  the  uneflloresced  citric  acid, 
it  is  possible  to  regulate  the  cpiantity  of  moisture  in  the 
form  of  water  of  crystallization,  inasmuch  as  the  tartaric 
acid  is  anhydrous.  It  is  evident,  therefore,  that  the  use 
of  tartaiic  acid  alone  would  not  produce  a  moist  mass 
by  the  fusion  process.  On  the  other  hand,  the  use  of  an 
adequate  amount  of  citric  acid  alone  to  maintain  proper 
acidity  would  yield  too  much  moisture  for  a  good  product. 
Consecpiently,  a  mixture  of  the  two  acids  is  used  vith 
satisfactory  results. 


;Mention  should  also  be  made  of  the  fact  that  acid  salts 
may  lie  made  to  replace,  wholly  or  in  part,  the  citric  and 
tartaric  acids.  Effervescent  sodium  phosphate  may  be 
])rei)ared  by  mixing  acid  sodium  phosphate  and  sodium 
l)icarbonate  in  proper  proportions.  hen  put  into  solu¬ 
tion,  the  two  chemicals  react  with  each  other,  foinung 
disodium  phosphate  and  liberating  carbon  dioxide,  mak¬ 
ing  the  addition  of  citric  and  tartaric  acids  unnecessar>. 
However,  the  reaction  is  much  slower  than  that  of  the 
regular  effervescent  mixture,  and  the  carbonation  is  no 

as  satisfactory. 
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In  fusing  a  granulating  mixture  in  an  oven,  tlie  ti  ays 
and  the  oven  should  both  be  preheated  in  an  effort  to 
get  a  uniformly  heated  mass.  The  progress  of  moisten- 
Ing  has  to  be  watched  carefully,  and  at  the  proper  stage 
the  mass  is  granulated  and  the  granules  dried  in  the 
manner  described  in  the  foregoing.  The  size  of  the  oven 
used  should  be  determined  by  the  amounts  to  be  gran¬ 
ulated,  whether  small  or  large. 

The  double-boiler  equipment  operates  entirely  upon  the 
heat  principle,  which  has  been  described,  and  could  be 
used  for  massing  small  lots  of  material  in  the  laboratory. 

In  making  granular  salts  by  the  fusion  method,  the 
warm,  moist  mass  may  be  granulated  by  stirring.  The 
granules  which  have,  in  the  process,  become  dry  and 
irregular  in  size  are  pressed  through  a  course  sieve  and 
subjected  to  further  drying  if  it  is  needed. 

Acceptable  granular  effervescent  salts  may  be  charac¬ 
terized  as  follows:  (1)  be  composed  of  granules  of  uni¬ 
form  size,  (2)  be  free  from  fine  powder,  (3)  pour  freely, 
and  (4)  effervesce  properly  when  added  to  water.  If  by 
chance  during  the  process  of  fusion  the  acids  and  the 
bicarbonate  have  been  made  to  react  nearly  to  com¬ 
pletion,  the  finished  product  will  not  exhibit  proper 
etfervescence  upon  being  dissolved. 

Granular  effervescent  salts  should  be  thoroughly  dried 
before  being  packaged.  If  they  are  bottled  before  all  of 
the  moisture  has  been  removed,  the  granules  may  adhere 
to  each  other.  The  moisture  present  would  also  cause 
slow  effervescence  and  a  consequent  accumulation  of 
carbon  dioxide,  sufficient  to  blow  the  stoppers  of  cork- 
stoppered  bottles. 

The  size  of  granules  is  determined  by  the  sieve  used. 
Large  granules  are  formed  by  a  No.  3  or  No.  4  sieve 
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iiipdiiim  gi-iinules  ))y  a  No.  5  or  No.  G  sieve,  and  small 
grannies  liy  a  No.  10  or  No.  12  sieve.  If  smaller  grannies 
are  wanted,  finer  sieves  can  be  used. 

Colored  Effervescent  Salts 

Colored  granular  salts  are  pleasing  in  appearance 
and  make  a  distinctive  package.  The  coloring  agent 
should  be  one  that  is  in  no  way  altered  when  the  efferves¬ 
cent  mixture  is  dissolved  and  not  affected  by  the  chemical 
ingredients  of  the  preparation  when  allowed  to  stand. 

The  color  should  be  mixed  with  the  powders  before 
moistening  them  with  the  alcohol  in  the  process  of 
granulation  with  the  wet  method.  The  coloring  agent 
should  be  a  water-soluble  dye  which  is  permitted,  by 
the  Federal  Food,  Drug,  and  Cosmetic  Act  and  by  the 
several  state  laws,  for  internal  use.  Certain  of  the 
yellow  and  red  colors  work  very  well  for  coloring  gran¬ 
ular  salts. 


Kkfekvescent  Salts  Okkktae  in  the 


Umtei)  States  Pharmacopoeia  XIII 


English  Title 

Latin  Title 
(Synonym) 

Detinition 

or 

Description 

Effervescent  Potassium  Citrate 
Potassii  at  ms  Effervescens 

Powdered  potassium  citrate,  sodium 
bicarbonate,  tartaric  acid,  and  citric 
acid  homogeneously  mixed  and 
made  into  granules 

Effervescent  Sodium  Phosphate 
.S’odfi  Phosphas  Effervescens 

Powdered  exsiccated  sodium  phos¬ 
phate,  sodium  bicarbonate,  tartaric 
acid,  and  citric  acid  homogeneously 
mixed  and  made  into  granules 

Comments  Concerning  the  Effervescent  Salts  Official 
in  the  United  States  Pharmacopoeia  XIII 

Effervescent  Potassium  Citrate. — The  official  proceduie 

directs  that  the  potassium  citrate  be 

to  a  powder  prior  to  its  being  mixed  with  the  othei 
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constituents.  Tlie  drying  is  done  to  drive  off  tl,e  one 
molecule  of  water  from  the  citrate  which,  if  allowed  to 
remain,  would  be  released  during  the  fusion  of  t  le  mix 
tnre  and  cause  too  much  of  a  reaction  between  the  acids 
and  the  liicarbonate.  The  molecule  of  water  of  crystal¬ 
lization  contained  in  the  citric  acid  is  adequate  foi 
the  fusion.  The  finished  granular  salt  should  be  kept 
in  tightly  closed  containers  to  prevent  its  absorbing- 
moisture  from  the  air. 

Effervescent  Sodium  Phosphate.— As  in  the  case  with 
the  previous  salt,  all  the  ingredients  are  powdered  and 
dry  except  the  citric  acid,  which  must  be  unefiloresced. 
The  one  molecule  of  water  of  crystallization  of  the  citric 
acid  is  necessary  to  cause  the  right  amount  of  efferves¬ 
cence  and  fusion  to  take  place  for  the  formation  of 
granules.  The  finished  granules  should  be  kept  in  tightly 
closed  containers. 

The  chemical  reactions  that  take  place  when  these 
salts  are  added  to  water  are  between  the  sodium  bicar¬ 
bonate  and  the  citric  acid  and  the  tartaric  acid.  The 
equations  are  as  follows: 

3  NalK'Og  f  H3C,H5()-  ^  NagCellsO,  +  3  CO^  +  3  H^O 

2  NallCO,  I  NaoCJI/),  +  2  CO^  -i  2  H.O 

The  COo  liberated  results  in  marked  effervescence  and 
good  carbonation  of  the  freshly  ])repared  solution.  The 
salts  formed  are  sodium  citrate  and  sodium  tartrate. 


Chapter  XXIV 

COMPRESSED  TABLETS  AND 
TRITURATE  TABLETS 


Tablets  are  small,  flat  or  discoid,  solid  bodies  of  medi¬ 
cinal  substances  intended,  with  few  exceptions,  for  oral 
administration.  They  represent  the  most  widely  nsed 
unit-dosage  form  of  medication  and  are  prepared  by 
molding  or  compressing  suitably  prepared  powder  or 
granular  mixtures. 

Striking  exceptions  to  the  general  description  and  use 
of  tablets  are  the  official  small  and  large  bichloride 
tablets  which  must  be  irregular  in  shape,  be  colored  and 
not  white,  and  are  for  external  use  only. 

The  two  general  classes  of  tablets,  based  almost  en¬ 
tirely  on  the  mode  of  manufacture,  are  (1)  compressed 
tablets  and  (2)  triturate  tablets.  The  latter  are  known 
as  molded  tablets.  Hypodermic  tablets  are  sometimes 
listed  as  a  third  class  of  tablets,  but  inasmuch  as  they 
are  prepared  either  by  molding  or  by  light  compression, 
they  do  not  represent  a  distinct  class.  In  the  matter 
of  composition  and  use  they  must  be  completely  soluble 
and  are,  as  a  rule,  administered  j)arenterally.  In  these 
respects  they  are  distinctly  different  from  other  tablets. 
Compressed  tablets  are  frequently  coated  but  molded 

tablets  are  not.  . 

Tablets  have  been  acceptable  form  of  medication  tor 

many  decades  in  this  country  bnt  only  recently  have 
they  been  included  in  the  list  of  official  iireparations. 
The  official  history  of  tablets  may  be  seen  easily  m  the 


following  tabulation. 

1920 

Tablets  in  U.  S.  P. 

Tablets  in  N.  F.  _L 

Total  Tablets 


'Osborne,  George  E..  and  Lee,  C.  O. : 
Bull.  Nat.  Form.  Com.  15:  185,  1947. 


1930 

1940 

19451 

1 

49 

65 

48 

33 

51 

49 

82 

116 

Graphic  Story  of  Official  Galenicals, 
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COLTON 

2 


Fig.  24.-Colton  tablet  machine.  (Courtesy  Arthur  Colton  Company.) 
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f  ig.  25.-Botary  tablet  machine."  (Courtesy  F.  .T.  Stokes  Machine  Company.) 
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tablets 


The  one  tablet  wliicli  was  official  in  tlie  U.  S.  F.  ^as 
tablets  of  (jlycenjl  trinitrate.  The  large  and  the  small  n- 
chloride  tablets,  although  not  listed  as  tablets,  were  also 
official  in  the  U.  S.  P.  XL  The  decrease  in  the  number 
of  tablets  official  in  the  N.  F.  VII  as  compared  to  N.  F.  VI 
is  accounted  for  by  the  fact  that  they  were  accepted  by 
the  Pharmacopoeia  and  automatically  removed  from 
the  National  Formulary.  The  116  tablets  indicated  in 
the  foregoing  tabulation  is  the  highest  total  numbei  of 
any  class  of  official  preparations. 


Compressed  tablets,  often  designated  ‘C.  I.,  weie 
made  first  more  than  one  hundred  years  ago  by  means 
of  very  simple  hand-compressing  ecpiipment.  II v  the  ex¬ 
ercise  of  care  it  was  possilile  to  make  one  talilet  at  a 
time.  From  a  crude  beginning,  tablet  machines  were 
developed,  first  with  a  single  punch  (Fig.  24)  and  later 
with  multiple  i)unches  (Fig.  25)  until  now  the  ])owerful 
rotary  tablet  machines  stamp  out  al)Out  half  a  million 
taljlets  a  day.  The  making  of  tablets,  once  the  jol)  of  the 
dispenser,  is  now  big  business  for  many  a  pharmaceutical 
manufacturer.  Only  rarely  now  do  pharmacists  make 
tablets,  either  l)y  compression  or  molding.  On  the  other 
liand,  it  is  not  unusual  for  the  larger  hosx^itals  to  make  a 
limited  number  of  formulas  into  tablets. 


COMPRESSED  TABLETS 

Advantages. — Tablets,  as  a  form  of  medicine,  have  the 
advantage  of  small  bulk  and,  for  most  i)eox3le,  are  easy 
to  take.  Coated  tablets  are  tasteless  and  well  xjrotected 
and,  for  that  reason,  are  relatively  x)ermanent.  Their 
manufacture  on  a  large  scale  makes  the  unit  cost  very 
low  as  comj:>ared  with  their  xu'ex)aration  by  hand. 

In  the  early  days  of  compressed  tal)let  manufacture 
it  was  rei)oi-t(‘d  that  some  substances  failed  to  disinte- 
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grate  when  pressed  into  tablets  but  that  fault  has  been 
overcome  by  the  use  of  dependable  disintegrating  agents. 

Composition. — The  official  tablets,  in  most  instances, 
contain  but  one  active  ingredient.  A  few  contain  two  ac¬ 
tive  ingredients.  One,  three  bromides  tablets,  contains 
the  bromide  salts  of  sodimn,  potassium,  and  ammonium, 
but  the  presence  of  three  active  agents  in  a  tablet  is  the 
exception  rather  than  the  rule.  Neither  the  National 
Formulary  nor  the  Pharmacopoeia  indicates  the  specific 
amount  of  the  active  ingredient  or  ingredients  which  a 
tablet  should  contain,  yet  they  specify  that  there  shall 
be  upper  and  lower  limits  for  the  amount  of  active  sub¬ 
stances  which  tablets  should  contain.  Any  deviation  from 
the  specified  limits  can  usually  be  detected  by  the  assay 
procedures  given  for  those  substances  which  permit  of 
assay. 

The  actual  weight  of  most  tablets  is  greater  than  that 
of  the  active  ingredients  because  of  the  addition  of  dilu¬ 
ents,  absorbents,  binders,  disintegrators,  and  lubricants 
which  are  necessary  for  the  making  of  a  good  tablet.  In 
other  words,  a  5-grain  tablet  usually  weighs  more  than 
5  grains,  as  much  as  5^2  to  61/2  grains  perhaps.  The 
manufacturer  of  tablets  has  the  problem  of  detei  mining 
the  proper  proportions  of  the  active  ingredients  and  the 
inert  materials  required  for  an  acceptable  finished  tablet. 
Skill  in  this  respect  is  best  acquired  by  observation  and 
experience. 

While  it  is  necessary  to  process  most  chemicals  before 
compressing  them  into  tablets,  some  substances,  sodium 
chloride,  for  example,  may  he  obtained  in  a  crystalline 
or  granular  form  which  is  suitable  for  compression  with¬ 
out  treatment.  If  the  granules  or  crystals  are  too  large 
or  irregular  for  compression,  they  may  be  reduced  i> 
careful  grinding  to  a  smaller  and  a  more  uniform  con- 
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dition.  If  such  substances  contain  too  much  accidental 
moisture,  it  may  be  necessary  to  dry  them  in  a  drying 
oven  or  a  drying  room. 

Mixing  and  Granulation. — Powders  and  powder  mix¬ 
tures  cannot  be  compressed  into  tablets  as  such.  The 
reason  for  this  is  that  jiowders  contain  much  aii,  which 
on  compression  of  the  powder  is  confined  within  the  in¬ 
terstices  between  the  particles  and  in  turn  somewhat 
compressed.  Upon  the  release  of  the  pressure  the  air 
expands  in  such  a  way  as  to  separate  the  tablets  hori¬ 
zontally  near  its  top.  This  is  termed  capping  and  may 
result  even  if  a  properly  granulated  mixture  contains  too 
high  a  percentage  of  fine  powder,  known  also  as  fines. 
However,  it  is  almost  impossible  to  have  granular  tablet 
mixtures  entirely  free  from  powder ;  in  fact,  compression 
seems  to  work  better  when  the  granular  mixture  has 
some  fine  powder  in  it,  because  the  presence  of  the  xiow- 
der  aids  the  flow  of  the  granules. 

Compression  can  be  done  successfully  in  the  jiresence 
of  as  much  as  10  to  15  per  cent  of  fine  powder.  AVhen  a 
tablet  granulation  mixture  contains  too  much  powder, 
the  excess  may  be  removed  by  means  of  sifting. 

When  two  or  more  substances,  whether  all  medicinal 
or  part  medicinal  and  part  inert  material  such  as  dilu¬ 
ents  and  excipients,  are  to  be  made  into  tablets,  they 
should  be  thoroughly  mixed.  In  case  one  of  the  active 
inp-edients  is  a  potent  substance,  it  must  be  carefully 
mixed  with  the  diluent  or  other  ingredients  after  the 
manner  described  in  the  chaj^ter  on  powders. 

The  mixture  is  prepared  for  granulation  by  being 
properly  dampened  and  pressed,  while  damp,  through 
screens  of  about  8  to  20  mesh.  This  may  be  done  by 
hand  or  by  granulating  machines  (Fig.  26).  The  gran¬ 
ules  are  placed  on  trays  which,  in  turn,  are  put  in  drviim 
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Fig.  27.— Drying  closet.  (Courtesy  F.  J.  Stokes  Machine  Company.) 
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racks  or  other  suitable  holders  and  allowed  to  drv  in  a 
warm  room  or  a  drying  closet.  It  is  essential  that  the 
granules  be  thoroughly  dry  before  being  subjected  to 
compression  into  tablets.  "Wet  or  damp  granular  mix¬ 
tures  stick  to  the  dies  and  punches  in  such  a  manner  as  to 
make  compression  impossible. 

The  dry  granules  may  be  sifted  to  separate  out  both 
the  fine  powder  and  the  coarse  particles.  The  fine  pow¬ 
der  may  be  regranulated  and  ultimately  added  to  the 
original  batch,  or,  if  in  small  amount,  may  be  disre¬ 
garded.  The  large  particles  or  lumps  may  be  reduced 
by  grinding  and  added  to  the  lot. 


The  moistening  mixture  may  be  any  one  of  a  number 
of  liquids  such  as  water,  alcoliol,  or  a  mixture  of  the 
two.  Neither  water  nor  alcohol  is  often  used  as  such,  but 
a  mixture  of  them  in  various  proportions  is  fiequently 
used.  Inasmuch  as  it  is  often  necessary  to  impart  adhe¬ 
siveness  to  tablet  mixtures,  aqueous  solutions  of  such 


substances  as  acacia,  dextrin,  tragacanth,  staich  paste, 
sugar,  gelatin,  or  glucose  may  be  used  as  the  moistening 
or  granulating  agent.  Ijiquids  of  this  kind  vary  in  con¬ 
centration  of  the  adhesive  to  suit  the  mixture  at  hand 
or  as  the  experience  of  the  operator  might  dictate.  These 
adhesive  excipients  serve  not  only  to  develop  a  granu¬ 
lating  mass,  but  also  to  impart  adhesiveness  to  the  gran¬ 
ules  after  they  have  dried.  This  in  turn  results  in  a 
better  cohesion  or  binding  of  the  taldet  particles  follow- 
ino-  compression.  The  most  difficult  powders  to  granu¬ 
late  should  not  require  more  than  5  to  10  per  cent  of  a 
mucilage  and  not  more  than  about  10  to  lo  per  cent  o 
sugar  solution  to  make  them  into  good  granulating 

masses.  . 

Slugffing.-One  of  tlie  steps  in  the  granulating  proc¬ 
ess  is  tliat  of  precoinpression  commonly  referred  o  as 
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sluo-siiiff.  In  this  procedure  tlie  tablet  mixture  is  com- 
pressed  into  large  disks  commonly  called  slugs,  ilie 
slugs  are  then  reduced  liy  careful  grinding  and  sieving 
to  the  proper  lineness  for  tablet  making. 

Inasmuch  as  slugs  can  be  made  from  the  dry  tablet 
mixture,  the  slugging  process  eliminates  the  wet  method 
of  granulation.  This,  in  turn,  makes  drying  equipment 
unnecessary  and  avoids  the  danger  of  any  reaction  be¬ 
tween  metallic  equipment  and  moist,  reactive  chemicals. 

Sieves  and  granulating  machines  are  metallic  and  are, 
therefore,  incompatible  with  certain  chemicals.  Tablet 
mixtures  of  chemicals  that  react  with  metals  in  the  pres¬ 
ence  of  moisture  may  l)e  mixed  and  moistened  in  suitable 
containers  and  stirred  while  drying.  The  dried,  coarse 
granules  may  then  be  reduced,  sifted,  and  compressed 
into  tablets.  Tablets  containing  the  mercurial  salts, 
the  salicylates,  and  other  reactive  chemicals  require 
careful  handling.  Care  with  the  handling  of  these 
chemicals  applies  also  to  making  other  preparations  as 
well  as  tablets. 

Granular  tablet  mixtures  which  contain  readily  fusible 
substances  like  salol  and  rather  volatile  products  like 
camphor  and  lienzoic  acid  should  not  be  dried  at  tem¬ 
peratures  above  that  of  room  temperature.  But  they 
may  be  dried  in  vacuum  equipment  or  in  the  cold. 

The  manufacture  of  effervescent  tablets  may  require 
a  variation  from  the  usual  procedure  in  that  the  bicar¬ 
bonate  and  the  acid  may  have  to  be  granulated  sejia- 
rately,  in  air-conditioned  laboratories,  and  the  granules 
mixed  carefully  just  before  being  compressed.  All  ef- 
feivescent  talilets  should  be  protected  from  exposure  to 
moisture  and  air. 

Extractive  drugs  such  as  tinctures,  fluidextracts,  and 
extracts  may  be  incorporated  into  tablet  mixtures  by  first 


444 


OFFICIAL  PREI’AIIATIOXS  OF  PlIAKIMACV 


])eing  evaporated  thoroiiglily  to  dryness.  Certain  extrac¬ 
tive  concentrates  are  difficult  to  render  completely  dry. 
In  such  instances  absorbent  excipients  like  starch  or 
sugar  may  l^e  added  to  dry  np  the  mass  and  aid  in  ])re- 
paring  it  for  grannlation.. 

Flavoring  Agents. — There  is  no  great  need  for  the 
addition  of  llavoring  agents  to  tablet  mixtures  if  the 
tablets  are  to  he  coated.  Uncoated  tablets  are  sometimes 
flavored  with  a  volatile  oil.  The  oil  may  he  added,  by 
s])raying,  to  the  dry  granular  mixture  ])rior  to  its  being 
('ompressed  into  tablets.  In  small  batches  the  oil  may 
])e  mixed  successfully  with  the  granules  by  pouring  the 
required  (juantity  of  oil  into  a  container  considerably 
larger  than  the  granular  mass  and  rotating  the  container 
so  as  to  distribute  the  oil  evenly  over  the  inside  of  it.  The 
gramdes  may  then  be  added  and  the  rotation  continued 
until  the  oil  and  granules  are  thoroughly  mixed.  A  uni¬ 


form  ])enetration  of  the  oil  into  the  granules  may  be  as¬ 
sured  if  the  mixture  is  allowed  to  stand  in  the  closed 
container  for  several  hours  before  l)eing  made  into  tal)- 
lets.  The  oil  will  act  both  as  a  flavoring  agent,  if  a 
flavoring  oil,  and  as  a  luliricant  to  the  granules. 

Lubricants. — In  the  manufacture  of  tablets,  lubricants 
are  those  sulistances  which  are  added  to  tablet  mixtuies 
for  the  jiurpose  of  keeping  the  granules  from  sticking  to 
the  dies  and  ])unches,  under  compression,  and  to  aid  in 
giving  the  tablet  a  linished  appearance.  AVhen  flavoring- 
oils  are  called  for,  they  may  be  added  after  the  manner 
descrilied  in  the  jireceding  ])aragraph.  Furthermore, 
other  liquid,  nonsolvent  luliricants  such  as  liquid  petro¬ 
latum  may  lie  added  in  the  same  manner.  However,  pow¬ 
dered  lubricants  such  as  imrified  talc  and  boric  field  are 
added  bv  carefully  mixing  them  with  the  granules.  Since 
granular  mixtures  of  this  kind  are  conqiaratively  frialile. 
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they  should  be  subjected  to  a  uiiiiiiuiuii  ot‘  handling'  to 
avoid  reducing  tliein  to  a  line  powder.  Boric  acid  ])o\\dei 
is  reconnnended  as  a  lubricant  wlien  the  ta))let  is  to  l)e 


used  to  ])repare  clear  solutions. 

It  has  been  suggested  that  1  fluid  drain  of  liejuid  jietro- 
latum,  when  applied  by  sjiraying,  is  enough  to  lubricate 
about  1  iiound  of  granular  material,  whereas  about  2 
drams  of  talc  would  be  needed  for  the  same  amount, 
^lany  other  lubricants  are  to  be  found  in  the  literature. 
Among  them  ai'e  calcium  stearate,  (‘ocoa  butter,  lyco]K)- 
dium,  ])arailin,  stearic  acid,  and  others  of  unknown  com¬ 
position. 


Problems  in  Compressing  Tablets 

(Jetting  the  tablet  mixtures  ready  for  compression  is 
scarcely  more  Iban  the  lieginning  of  a  job  which  is  often 
beset  with  many  ])roblems,  especially  for  the  novii'e.  Tin* 
operation,  at  times,  looks  as  simple  as  that  of  transferring 
the  granular  mixture  to  the  hoj)])er  of  the  tablet  machine 
and  turning  on  the  power  switch. 

First  of  all,  the  weight  and  size  of  the  tablet  has  to  be 
decided  before  the  die  and  ])unches  can  be  selected  and 
])laced  in  the  machine.  The  lower  punch  has  to  lie  ad¬ 
justed  to  ])roduce  a  tablet  of  the  correct  weight.  The 
upjier  i)unch  is  then  adjusted  for  the  correct  amount  of 
l)ressure  needed  for  a  tablet  of  tbe  pro])er  firmness.  These 
adjustments  are  simple  enough  for  the  experienced  but 
often  troublesome  for  the  beginner. 

If  a  ()-grain  tablet  is  to  be  made,  the  i)unches  are  ad¬ 
justed  so  that  f)  grains  by  weight  of  the  tablet  mixture 
will  just  iill  the  ])ocket.  This  ju-ocedure  saves  much  time 

in  adjusting  the  dies  to  compress  tablets  of  tbe  desii-ed 
weight. 

Tile  lirst  IVw  tablets-  may  l,e  e(,m|,resse,l  l,v  nmninn- 
>'l"''ly  liy  liami,  until  ailjnstmenls  I'm-  the 
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correct  weight  of  the  tablets  have  been  made.  One  often 
finds,  however,  that  at  the  regular  speed  of  the  machine 
the  weights  of  the  tablets  will  deviate  from  those  turned 
out  by  hand  and  that  further  adjusting  of  the  machine 
is  then  needed.  It  is  not  known  why  the  speed  at  which 
the  machine  turns  over  should  affect  the  weight  of  the 
tablet.  In  the  case  of  single-punch  machines  the  greater 
the  speed  of  rotation,  the  more  violent  is  the  agitation 
of  the  shoe  which  shakes  the  granules  into  the  die.  This 
could  cause  a  closer  packing  of  the  granules  which  in 
turn  would  produce  a  heavier  tablet. 

The  weight  of  the  tablets  is  checked  carefully  by  weigh¬ 
ing  a  sample  from  time  to  time  during  the  compression 
of  a  batch.  The  thickness  of  the  tablets  can  he  measured 
by  instruments  made  for  that  purpose. 

'  The  diameter  of  the  die  should  he  such  that  it  will  be 
in  good  proportion  to  the  thickness  and  weight  of  the 
tablet.  The  denser  the  material,  the  less  should  he  the 
diameter  of  the  die  in  comparison  with  the  weight  of  the 


tablet. 

Dies  and  Punches. — The  diameter  of  the  dies  and  the 
weight  in  grains  of  taldets  made  from  materials  of  or¬ 
dinary  density  is  given  in  the  accompanying  tabulation. 


SIZE  OF  TABLETS  IN  GRAINS 
1 

2 

2^  to  3 
3V2  to  4 
4V^  to  5 

6  to  6^ 

7  to  8 
10 

20 


HAMETER  OF  DIES  IN  INCHES 

%2 

y4 

%2 

¥i6 

m2 

% 

m2 

% 


Compressed  lozenges  are  larger  than  tablets  and  le- 
quire  dies  and  punches  correspondingly  larger. 

The  dies  and  punches  are  made  of  high-grade  steel  and 
the  faces  and  sides  are  highly  polished.  The  concave 
faces  of  most  punches  leaves  them  with  sharp  edges 
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which,  if  damaged  even  slightly,  produce  tablets  with  an 
imperfection.  If  the  faces  of  the  punches  aie  sciatched 
with  a  hard  instrument  or  allowed  to  rust  or  become  cor¬ 
roded  from  any  cause,  they  will  produce  tablets  which 
are  not  acceptable  because  of  surface  imperfections.  Cei- 
tain  corrosive  chemicals  will  attack  the  faces  of  the 
punches  and  render  them  useless  after  longer  or  shorter 
periods  of  service,  depending  upon  the  reactivity  of  the 
substance.  It  is  for  this  reason  that  bichloride  of  mer¬ 
cury  tablets  have  to  be  made  by  molding  rather  than  by 
compression. 

Dies  and  punches,  especially  punches,  are  delicate  tools 
and  should  be  carefully  handled.  Following  use  they 
should  be  washed  and  dried,  smeared  with  petrolatum, 
wrapped  in  wax  paper,  and  stored  in  a  dry  place. 

Chipping. — Not  infrequently  portions  of  a  tablet  split 
off.  This  is  attributed  either  to  the  application  of  too 
great  pressure  or  to  the  presence  of  too  much  fine  powder. 
To  remedy  this  the  pressure  may  be  reduced  and  the 
fines  removed  by  sifting. 

Picking  or  Pitting.— It  sometimes  happens  that  the 
face  of  a  punch  has  an  undetectable  rough  spot  on  it 
which,  under  pressure,  picks  up  a  slight  amount  of  the 
tablet.  The  amount  picked  up  may  be  very  small  at 
first  but  as  the  operation  proceeds  the  accumulation  be¬ 
comes  very  noticeable.  At  the  same  time  the  pit  in  the 
tablet  becomes  larger  and  larger.  If  the  damage  to  the 
punch  is  only  slight  a  lessening  of  the  pressure  results 
in  a  smaller  amount  of  picking  and  pitting,  but  unless 
the  roughness  can  be  removed  by  burnishing,  the  dam¬ 
aged  punch  has  to  be  replaced  with  a  new  one. 

Capping  and  Fissuring.—Under  certain  conditions  tlie 
whole  upper  convex  top  layer  of  a  tablet  separates  when 
It  comes  from  the  machine.  At  the  same  time  only  fis¬ 
sures  may  be  formed  which  result  in  split  tablets  upon 
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further  liandling.  As  explained  earlier  in  the  chapter, 
results  of  this  nature  are  usually  caused  by  the  exiiansion 
of  entrapped  air  which  is  prevented  from  escaping  dur¬ 
ing  compression  or  from  too  great  a  pressure.  Tablets 
may  be  capped,  also,  if  the  lower  punch  is  not  adjusted 
to  come  up  even  with  the  upper  surface  of  the  die,  the 
reason  lieing  that  that  part  of  the  tablet  above  the  sur¬ 
face  of  the  die  Avould  be  knocked  off  and  the  remainder 
l)e  left  in  the  die  pocket. 

The  entraiiped  air  mentioned  is  there  because  it  has 
not  been  able  to  escape  during  the  compression  either 
because  of  too  much  fine  jiowder  in  the  granular  mixture 
or  liecause  the  granules  are  too  dry.  Air  is  able  to  escape 
from  granules  when  pressure  is  applied.  The  excess  fine 
])owder  of  a  granular  mixture  may  he  removed  by  siev¬ 
ing.  If  too  much  ])ressure  is  the  cause  of  the  capping, 
it  can  be  reduced. 


Crumbling  and  Sticking.— It  is  observed  that  tablets 
are  sometimes  friable  and  crumble  easily.  This  is  at- 
tril)uted,  usually,  to  the  use  of  insufficient  pressure  in 
('om])ressing  the  talilet,  to  the  lack  ol  adhesi\eness  be¬ 
tween  the  granular  ])articles,  or  to  the  fact  that  the  gian- 
ules  are  too  dry.  The  remedies  for  correcding  this  con¬ 
dition  are  obvious:  (1)  increase  tlie  pressure,  (2)  add 
adhesive  excipients  during  the  process  of  mixing^  and 
granulation,  and  (3)  relieve  excessive  dryness  of  the 
granules  by  spraying  them  with  a  very  small  amount  of 
water.  It  is  not  unlikely  that  the  use  of  one  or  more  of 
these  remedies  would  solve  the  problem  of  crumbling. 

On  the  other  hand,  if  the  taldet  mixture  sticks  to  the 
])unches,  the  problem  may  be  attributed  to  the  presence 
of  too  much  moisture  or  to  the  addition  of  more  than 
the  required  amount  of  adhesive  or  binding  agents.  ic 
problem  should  be  remedied  by  careful  drying  of  t  le 
granular  mixtures. 

o 
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Discoloration.— Wlien  oils  are  added  in  excess  aniounts 
to  tablet  mixtures  either  for  reason  of  flavor  or  lubrica¬ 
tion  or  for  both,  they  may  appear  at  the  surface  of  the 
tablet  if  excessive  pressure  has  been  used.  This  coiiditiou 
may  be  aggravated  by  a  careless  mixing  of  the  oils  with 
the  granular  mixture.  The  remedy  is  to  lessen  the  pres¬ 
sure  or  the  amount  of  oil  used  or  both.  If  the  oil  is  an 
important  ingredient  which  needs  to  be  retained,  it 
may  be  necessarv  to  increase  the  proportion  of  the  gianii- 
lar  mixture  and,  in  turn,  make  a  larger  tablet. 

Disintegration. — An  imiiortant  iirojierty  of  compressed 
tablets  it  that  of  disintegration.  Certain  tablet  mixtures 
when  coni])ressed  disintegrate  very  slowly,  esjiecially  if 
they  are  insolnhle  snhstances,  and  have  been  known  to 
pass  through  the  intestinal  tract  almost  unchanged.  This 
condition  is  now  avoided  by  adding  reliable  disintegrat¬ 
ing  agents  to  the  tablet  mixture  immediately  liefore  the 
compressing  0])eration. 

Dried  starch  is  very  hygroscojiic  and,  when  made  a 
part  of  a  compressed  tablet,  it  functions  very  well  as  a 
disintegrating  agent.  Even  though  starch  is  not  soluble, 
its  great  affinity  for  water  causes  it  to  swell  with  such 
rapidity  as  to  jirodnce  immediate  disintegration  of  the 
tablets  in  Avhich  it  is  used.  Starch  is,  therefore,  the 
disintegrating  agent  of  first  choice  for  comjiressed  tab¬ 
lets.  ])oth  corn  starch  and  potato  starch  are  very  ef¬ 
ficient  in  the  disintegration  of  tablets,  and  preference  is 
often  given  to  potato  starch. 

Tablets  in  which  dried  starch  has  been  used  should 
he  kept  in  well-closed  containers  to  keep  them  from  ab- 
soDhng  moisture  gradually  from  the  air.  Taldets  con¬ 
taining  vegetable  powders  will  gradually  absorb  water 
and  disintegrate  and  need  not  have  starch  added  to 
them.  Those  tablets  prepared  from  solul)le  substances 
will  dissolve  without  the  aid  of  added  agents. 
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Miscellaneous. — salts  such  as  potassium  per- 
luang’auate  and  ])()tassium  cldorate  cannot  he  compressed 
with  organic  sul)stances  without  dang’er  of  tire  or  ex¬ 
plosion.  Companies  that  com})ress  such  chemicals  into 
tablets  usually  set  iij)  a  machine  exclusively  for  that 
purpose  and  install  it  in  a  special  room  adjacent  to  the 
main  laboratory.  Inasmuch  as  cliemicals  of  this  kind 
are  available  in  crystalline  form,  they  can  he  compressed 
as  such  without  difficulty.  If  diluents  should  he  needed, 
kaolin  or  similar  nonreactive,  inorganic  coin])ounds  may 
lie  used  . 

Crystalline  salts  containing  large  amounts  of  water  of 
crystallization  are  likely  to  liciuefy  when  compressed. 
For  this  reason  they  should  he  thoroughly  dried,  reduced 
to  a  i)owder,  and  granulated  in  the  usual  way,  with  the 
aid  of  the  necessary  excipients,  for  comi)ression  into 
tablets. 

Idght  and  bulky  powders  like  charcoal  may  he  granu¬ 
lated  by  mixing  them  with  a  larger  })roportion  of  sugar 
than  is  ordinarily  used  and  dampening  the  mass  with 
water.  (Jranules  may  he  made  from  the  damp  mixture, 
dried,  and  coni] messed. 


Coating  Tablets 

Tablets  are  coated  in  the  same  way  as  described  for 
the  sugar  and  chocolate  coating  of  jiills.  'khey  are  never 
coated  with  gelatin.  The  more  round  the  tablets,  the 

more  satisfactorily  they  coat. 

Since  in  the  coating  process,  tablets  undergo  rather 
rough  handling,  they  should  be  made  with  more  compres¬ 
sion  than  is  necessary  for  uncoated  tablets.  The  tablets 
to  be  coated  are  first  rolled  in  a  coating  jiaii  to  smooth  olt 
tlie  rough  edges.  Any  fine  powder  produced  by  this 
operation  may  be  lilown  out  by  a  blast  of  air  or  removed 

1)V  sifting  the  tablets. 


Gelatin  Subcoats.— The  siiecessfiil  coating  of  tal)lets 
with  sugar  or  cho(‘olate  rec{uires  that  they  first  he  coated 
with  elastic  and  smoothing  sn])coats.  Tlie  elastic  sid)Coat 
is  nsnally  coni])osed  of  a  solution  of  acacia,  gelatin,  and 
sugar  and  ])owders  such  as  starch,  talc,  calcium  cai))onate, 
powdered  sugar,  and  acacia.  The  tablets  are  put  into  a 
coating  ])an  which  rotates  at  al)out  25  to  3;)  revolutions 
per  minute.  The  solution  is  added  to  the  tal)lets,  about 
7  cc.  for  each  1000  tablets,  and  wlien  w'ell  distributed 
over  the  tablets,  the  drying  i)owder,  or  ])owders,  is 
dusted  carefully  over  the  tablets  in  a  sulhcient  amount 
to  cause  them  to  tumble  freely.  ^Meanwhile  a  blast  of 
warm  air  may  be  turned  into  the  drum  to  aid  in  thor¬ 
oughly  drying  the  subcoat.  Drying  is  indicated  by  dust 
which  arises  from  the  coating  ])an.  The  coating  ])rocess 
is  re])eated  several  times  or  until  a  coating  of  sulhcient 
thickness  is  obtained. 


Smoothing  Subcoat. — A  gelatin  subcoat  is  satisfactory 
as  such  because  it  expands  and  contracts  with  the  tem¬ 
perature  sulhciently  to  ])revent  its  cracking.  It  is,  liow- 
ever,  not  smooth;  therefore,  a  smoothing  subcoat  may 
be  added  in  ])reparation  for  the  final  coat.  This  coating 
is  composed  chiefly  of  a  sugar  solution  to  which  are  added 
corn  starch  and  precipitated  calcium  carbonate.  It  is 
api)lied  in  the  manner  described  for  the  gelatin  subcoat¬ 
ing.  A  small  amount  of  the  syru])y  liquid  is  added  to 
tablets  which  are  in  motion  in  the  coating  ])an.  When 
they  cease  sticking  to  the  ])an,  drying  powder  is  added 
carefully.  Warm  air  is  blown  over  tbe  tablets  and  wlien 
dust  appears  they  are  considered  sulhciently  dry  for  a 
repetition  of  the  coating  ])rocess.  The  number  of  coats 

which  IS  considered  necessary  is  determined  by  the 
o])erator. 

Sugar  Coating.— Tlie  .subooated  tablets  are  leinoved 
from  the  coating  i)an  and  sifted  for  the  pnrpo.se  of  re- 
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moving  the  fine  powder.  They  are  tlien  put  into  a  cdean 
dry  coating  })an  and  coated,  nsnally  with  a  sugar  solution 
(Fig.  28).  The  syrup  is  added,  a  little  at  a  time,  to  the 
tablets  in  motion.  Warm  air  is  Idown  over  the  tablets 


until  near  the  end  when  the  last  coatings  are  dried  hy 
reducing  the  air  l)last  or  shutting  it  off  entirely.  Smooth, 
white  sugar  coatings  are  usually  obtained. 

Colored  Coatings. — AVhen  coatings  are  to  he  colored, 
only  certified  food  colors  should  he  used.  The  color  should 
he  added  to  the  coating  syrup,  the  tint  being  intensified 
as  the  coating  progresses.  The  chief  reason  for  adding 
the  color  in  this  manner  is  the  fact  that  a  suhcoat  may 
absorb  the  dve  sulhcientlv  to  cause  a  change  in  the  tint  of 
the  original  color.  By  adding  the  color  gradually,  the 
]n*ol)lem  may  be  avoided. 

Chocolate  Coatings. — For  chocolate  coatings  a  choco¬ 


late  syrup  is  used  both  in  the  subcoat  and  in  the  finishing 
coating.  It  is  reported  that  chocolate-colored  coatings 
are  not  always  chocolate  but  are  sometimes  composed 


of  syrup  colored  brown  Avith  coloring  agents  other  than 
chocolate. 

Enteric  Coatings. — An  enteric  coating  is  one  that  pro¬ 
tects  the  tablet  from  the  solvent  action  of  the  stomach 
juices  but  is  acted  upon  by  the  intestinal  secretions 
either  because  of  the  alkalinity  of  the  latter  or  because 
of  the  enzymes  present  in  them.  There  is  an  increasing 
demand  for  enterically  coated  tablets,  pills,  and  capsules. 


and  there  are  many  patents  covering  both  enteric-coat¬ 
ing  formulas  and  the  processes  involved  in  applying 

them. 

In  general,  it  may  be  said  that  most  of  the  enteiic 
coatings  are  composed  of  combinatioTis  of  fats,  waxes, 
resins,  sl.ellae,  and  otlier  water-  and  acid-insolnble  sni.- 
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stances.  The  snl)ject  luis  ])een  discnssed  in  some  detad 
in  the  cha]der  on  pills  and,  therefore,  will  not  he  further 

extended  here. 


Polishing  Tablets 


IMuch  care  is 
coat  to  tal)lets. 


given  to  the  ai)i)lication  of  a  polishing 
Ihe  coated  tablets  are  ])la('ed  in  a  polisli- 
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ing'  ]:)aii  wliicli  is  lined  with  canvas.  Tlie  canvas  is  waxed 
but  gives  under  tlie  weiglit  of  the  tablets  siifliciently  to 
save  damaging  the  tablets  as  the  pan  rotates.  The 
polishing  wax,  which  is  usually  a  fused  mixture  of  liees- 
wax,  9  parts,  and  carnauha  wax.  1  is  dissolved  in 
naphtha  and  sprinkled  on  the  tablets  as  they  tninhle  in 
the  revolving  pan.  When  the  solvent  eva])orates,  pnrihed 
talc  is  dusted  on  the  tablets.  This  treatment  should 
liroduce  the  desirable  luster,  estiecially  after  two  or  three 
applications.  The  tablets  are  then  removed  from  the 
polishing  ])an,  ])laced  upon  trays  to  dry,  and  later  in¬ 
spected  and  ])ackaged. 

The  polishing  coat  ])rotects  the  linishing  coating  and 
gives  the  tablets  a  liright,  glossy  appearance  which 
should  in  no  way  interfere  with  the  solution  or  dis¬ 
integration  of  the  tablet. 

Afany  jirohlems  of  a  similar  nature  could  he  mentioned 
but  it  is  obviously  impossible  to  cover  them  all.  These 
few  examples  would  indicate  that  the  making  of  tablets 
recpiires  the  exercise  of  good  judgment  and  nmch  ex¬ 
perience. 

Tablet  Machines 


The  manufacture  of  compressed  tablets  is  all  done 
with  the  aid  of  machinery  from  the  })rocess  of  mixing 
the  active  ingredients,  excijiients,  and  disintegiating 
agents  to  the  ])olishing  of  the  coated  tablets.  The 
machines  most  frequently  used  are  the  mixers,  granu¬ 
lators,  drying  closets,  and  tablet  machines,  single  punch, 
multiple  inuich,  and  the  rotary  tablet-machines.  Drug 
mills,  fusing  pans,  and  coating  and  ])olishing  jians  are 
also  included  in  the  eipiiiiment  of  laboratories  designed 
to  make  tablets. 

Granulating  Mixers.— These  are  used  to  mix  the 
jiowders  which  go  to  make  up  tablet  masses,  for  the  ui- 


from  5  to  about  50  gallons. 

Oscillating  Granulators^ — "Phese  are  capable  of  riil)- 
biiig  (lampeiied  tablet  masses  tlirougli  wire  screens  in 


lieavy  sc'reens  these  machines  may  serve  also  to  lireak 
down  slugged  tablet  mixtures  into  granulations  wbicli 
then  may  be  compressed  into  tal)lets  (Pdg.  20). 

Drying  Closets-. — Fresldy  granulated  tal)let  masses  are 
usually  daiii])  and  have  to  be  dried  before  they  can  be 
compressed.  '^Pbe  damp  gi-anules  are  spread  u])on  trays 
wliicli  are  ])laced  in  hot-air  drying  closets;  each  closet 
bolds  many  travs.  Warm  air  is  cii’culated  tlirougliout 
the  closet  so  as  to  dry  the  granules  thoroughly  (Fig.  27). 

Eureka  Tablet  Machine-.— The  Eureka  Tablet  ]\[a- 
cliines  are  widely  known  and  used  (Fig.  29).  They  are 
obtainable  in  two  models,  the  band-operated  and  the 
motor-driven.  The  band-operated  model  is  useful  for 
the  exi)eriuienter  wlio  wants  to  test  out  the  comi)res- 
sibility  of  small  batches  of  tablet  masses.  It  is  also  use¬ 
ful  for  tlie  small-scale  manufacturer. 

“E”  Tablet  Machine’.— This  is  a  single-])unch,  motor- 
driven  machine  designed  for  the  production  of  small 
tablets.  The  Colton  2C  Tablet  Press"  is  a  machine  which 
is  similar  in  design  and  use  (Fig  24). 


“B-2”  Rotary  Tablet  Machine". 


— Is  regarded  as  stan- 
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Pig.  29. — Eureka  tablet  macluiie.  (Courtesy  F.  J. 

piiny.) 


Stokes  I\Iaeliine  Com- 
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Machines  of  this  kind  are  complicated  and  are  refined 
in  every  detail. 

Special  models  of  several  of  the  machines  are  built 
upon  request. 

Coating  and  Polishing  Pans.^ — Coating  pans  made  of 
copper  are  available  in  sizes  from  18  inches  to  48  inches 
(Fig.  28).  A  36-inch  pan  has  sufficient  capacity  to  permit 
the  coating  of  150,000  5-grain  tablets  at  one  time. 

The  polishing  pans  are  prepared  with  a  canvas  l)ody 
whicli  is  permeated  with  polishing  wax.  As  the  drum  ro¬ 
tates,  the  canvas  yields  in  such  a  way  as  to  avoid  chip- 
l^ing  the  outside  of  the  tal)lets  and  at  the  same  time 
enough  wax  is  imi^arted  to  the  taldet  to  give  it  a  finish. 

TRITURATE  TABLETS 

Tablet  triturates  are  small,  round  tablets  with  flat, 
rather  than  convex  opposing  surfaces.  They  may  be 
made  by  molding  or  compression  and  bear  the  designa¬ 
tion  of  “T.T.”  because  they  are  prepared  from  a  tritur¬ 
ate  which  is  a  powder  mixture  composed  of  small  proi)or- 
tions  of  an  active  agent  or  agents  and  a  diluent. 

Compressed  Tablet  Triturates. — These  tablets  are  made 
by  light  compression  in  a  manner  somewhat  similar  to 
tliat  descril)ed  for  compressed  tablets.  They  have  the 
disadvantage  of  being  less  friable  than  the  molded 
tal)lets  although  their  manufacture  on  a  commercial  scale 
IS  cheaper  hy  machine  than  by  liand.  Automatic  tablet 
triturate  machines  are  capable  of  producing  1,000,000  or 
more  talilet  triturates  per  day.  The  disintegration  of 
the  coinjiressed  tablet  is  slower  also  than  that  of  tlie 
niol(le<l  tal)let.  However,  if  talUet  triturates,  either 
n^d  or  compressed,  are  made  of  wliolly  soluble  sub- 


■•See  footnote*,  page  44r). 


458 


OFFICIAL  PREPARATIONS  OF  PHARMACY 


stances,  tlie  rate  of  solubility  of  one  as  compared  with 
the  other  should  not  be  of  great  inpiortance. 

Molded  Tablet  Triturates. — These  tablets  are  jneiiared 
by  thoroughly  triturating  the  active  ingredient  with  a 
suitable  diluent  such  as  sugar  of  milk  or,  in  the  case  of 
calomel  and  soda  tablets,  with  sodium  bicarlionate.  The 
tablet  mixture  is  then  dampened  to  a  pasty  mass  of  the 
pro])er  consistency  and  ])ressed  into  molds  of  ap])ropriate 
sizes.  AVhen  all  of  the  mold  holes  have  been  tilled,  the 
mold  jilate  is  placed  over  the  pegs  of  the  lower  jilate  and 
])ressed  gently.  The  pegs  ])ush  out  the  tablets  from  the 
upper  ])late  of  the  mold.  The  tablets  are  then  shaken 
from  the  ])egs  to  a  ])iece  of  paper  or  a  tray  and  allowed 


to  dry  before  being  ])ackaged.  In  the  drying  process 
the  tablets  should  be  turned  over  gently  once  or  twice 
to  assure  even  drying.  If  they  are  allowed  to  remain  on 
the  pegs,  the  bottom  surface,  next  to  the  jicgs,  drys 
very  slowly. 


ddie  damiiening  agents  which  are  most  commonly  used 
are  alcohol  or  a  mixture  of  alcohol  and  water.  The 
moistening  agents  should  act  as  ])artial  solvents  onl\ 
and  dry  rather  ra])idly.  AVith  diluents  such  as  milk 
sugar  and  sodium  bicarbonate  too  much  water  would 
develoip  in  one  case,  too  much  stickiness  and,  in  the 
other,  too  much  alkalinity.  AVater  would  also  disappear 
])y  eva])oration  much  more  slowly  than  alcohol.  Uow- 
ewr,  a  small  per  cent  of  water  in  an  alcoholic  moisten¬ 
ing  agent  sometimes  develojis  just  the  ])roper  amount  of 
adhesiveness  in  the  formula  to  aid  in  forming  a  good 


tablet. 

It  is  not  often  that  adhesive  agents  such  as  syrui)  have 
to  be  added  to  the  damiiening  liquid.  A  small  amount 
of  cnne  sugar  addo.l  to  a  milk  sugar  diluout  greatly  in¬ 
creases  tlie  relative  stickiness  of  tlie  mixture.  I  Ins  is 
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controlled,  to  some  extent  at  least,  by  the  per  cent  of 
alcohol  in  the  dampening  ayent ;  the  hii^’lier  the  ])er  cent  of 
alcohol,  the  less  the  stickiness  of  the  moistened  mass, 
es])ecially  when  watei’-solnble  diluents  ai'e  used. 

In  the  prei)aration  of  tablet  triturates  from  such  highly 
reactive  substances  as  potassium  })ei‘manganate  and  silvei 
nitrate,  the  organic  diluents  such  as  sugar  ol  milk  ('annot 
be  used.  However,  ])owde]‘ed  kaolin  or  puribed  talc, 
which  are  very  nonreactive,  may  be  used,  and  since  they 
are  insoluble,  water  makes  a  satisfactory  dampening 
agent. 

Tablet  Triturate  Molds. — The  inolds  used  to  ])repare 
tablet  triturates  are  usually  coni])osed  of  hard  rul)ber 
although  they  are  sometimes  made  of  metal.  The  simple 
hard  rubber  mold  is  in  two  pieces,  referred  to  as  ])lates. 
The  upper  plate  is  perforated  and  the  lower  one  has  the 
pegs  which  are  designed  to  lit  into  the  ])erforations  of 
the  upper  i)late.  The  fitting  of  the  upi)er  i)late  ui)on  the 
lower  is  made  easier  bv  the  fact  that  there  are  two  guide 
pins  on  the  lower  ])late,  one  at  each  end,  which  are  made 
to  fit  two  holes  in  the  u])per  ))late.  The  upper  ])late  has 
its  edges  beveled  on  one  surface  and  in  placing  the  u])])er 
plate  u])on  the  lower  the  beveled  edges  should  always 
be  on  the  undersurface.  The  diameter  of  the  i)erforati()ns 
of  the  u])per  ])late  are  slightly  largei*  on  the  beveled 
surface.  This  makes  ])ushing  the  ])egs  ii])  through  the 
hob  s  easiei .  In  no  ('ase  should  the  j)erf orated  plate  ev(‘r 

be  forced  down  u])07i  the  pegs  l^ecause  it  is  made  to  fit 
easily  over  them. 

The  holes  in  the  usual  tablet  triturate  molds  are  about 
of  an  inch  in  diameter  and  about  Vs  of  an  inch  in 
depth,  although  they  are  made  in  other  sizes.  The  holes 
may  be  other  than  round  also.  An  exami)lc  of  laro-e 
irregular-shai)ed  tablets  made  by  molding  aiv  the  lai-e 
bichloride  tablets.  " 
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Hard  rublier  is  satisfactory  material  from  which  to 
make  talilet  triturate  molds  because  it  does  not  react 
with  chemicals  and  is  very  durable  (Fii»-.  30).  However, 
the  molds  should  not  be  subjected  to  heat  or  washed  in 
hot  water  which  might  warp  them  in  such  a  way  as  to  ren¬ 
der  them  useless.  When  not  in  use  they  should  be  ke])t 
clean  and  dry  with  the  perforated  plate  ])laced  properly 
on  the  peg  jilate. 


Fig.  30.— Tablet  triturate  mold.  (Courtesy  Armstrong  Cork  Company.) 

The  molding  operation  is  not  a  diflicnlt  one  luit  practice 
is  recpiired  to  do  it  skillfuly.  The  job  is  usually  carried 
out  l)y  placing  the  perforated  mold  on  the  tile  or  shd). 
The  tablet  mass  is  transferred  to  the  center  ot  the  mold; 
the  oiierator  then  presses  the  mold  against  the  slab  with 
his  thumb  holding  down  one  end  and  his  long  huger  the 
other.  With  the  other  hand  the  mass  is  (inickly  iiressed 
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into  the  mold  holes.  A  wide-ended  horn  spatula  (Fig.  31) 
is  a  good  tool  for  this  purpose,  but  an  ordinary  spatula 
may  be  used  if  the  ingredients  do  not  react  with  metals. 
The  mass  should  not  be  allowed  to  dry  out  before  lieing 
pressed  into  the  mold.  The  molding  is  usually  done  using- 
long  easy  strokes  by  means  of  which  the  mass  is  pressed 
and  sjiread  eveidy  over  the  holes  in  the  mold.  When 
there  is  only  aliout  enough  mass  to  till  the  mold,  there  is 
great  danger  that  the  corner  holes  will  not  be  completely 
tilled.  For  this  reason  especial  attention  should  be  given 
to  both  the  holes  at  the  corners  and  the  edges.  Defective 
tablets  have  to  be  discarded,  so  if  the  number  averages 
more  tlian  2  per  100  tablets,  it  liecomes  a  problem. 


It  is  not  possilile  to  get  a  good  tablet  either  from  a 
mass  that  is  too  dry  or  from  one  that  is  too  wet;  therefore, 
an  operator  learns  by  experience  the  degree  of  moistening 
that  is  most  satisfactory  for  making  good  tablets.  More 
mass  of  the  proper  dampness  can  lie  pressed  into  a  mold 
that  when  it  is  dry.  In  other  words,  tablets  made  from 
masses  of  the  proper  dampness  are  heavier  than  those 
fiom  the  mass  which  has  dried  somewhat,  assuming 
that  the  ])ressure  is,  in  all  cases,  the  same.  Even  so, 
no  two  ])ersons  would  operate  in  the  same  wav,  and  slight 
variations  in  the  weights  of  tablets  made  from  the  same 
batch  of  mass  would  vary.  For  this  reason  manufacturers 
often  keep  oiierators  making  the  same  tablets  contin¬ 
uously  (Fig.  32).  Therefore,  to  jiroduce  tablets  havim»- 
the  proper  strength  of  active  agent,  one  has  to  keep  them 
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at  a  iiiiitorin  weig’lit  which,  in  turn,  is  depeiulcnt  upon 
the  (lain[)ness  of  the  tal)let  mass  during  tlie  molding 
])rocess. 

Tlie  weight  of  tal)let  triturates  is  not  only  dependent 
n])on  the  techni(jne  used  in  making  them,  hut  also  upon 
the  density  of  the  active  constituents.  A  gr.  morphine 
sulfate  tablet  should  weigh  about  1.2  grains,  hut  a  Vo 
grain  calomel  tablet  weighs  about  1.4  grains,  because  of 
the  greater  densitv  of  calomel. 


The  tools  re(iuired  to  make  tablet  triturates  by  mold- 
ino-  are  simple  and  relatively  inexpensive,  and  ])harnia- 
cisTs  have  been  known  to  prei)are  tablet  triturates  tor 
use  hv  i)hvsicians.  There  are  certain  advantages  which 
freslilv  i,;epave<l  talilets  lu,ve.  Tliey  aye  mere  fr.abie 
tlian  the  eeiTiiiressed  talilet  triturates,  riieii,  too,  tlie> 
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can  l)e  ])rei)are(l  in  strengths  to  suit  pliysicians’  needs, 
whereas  the  manufacturers’  tal)lets  are  usually  restricted 
as  to  dosage  strengtlis. 

Hypodermic  Tablets. — Hyi)oderniic  tal)lets  designated 
as  “Jl.T.,”  are  tablet  triturates  which  must  not  only  be 
friable,  but  also  completely  solu])le  since  tliey  are  usually 
intended  for  parenteral  use.  Sugar  of  milk  or  a  mixture 
of  cane  sugar  and  sugar  of  milk  are  satisfactory  veldcles 
for  liypodermic  tablets  in  that  they  are  solid)le,  neutral, 
and  otherwise  liarmless  when  used  in  injection  solutions. 

Tablets  Official  in  the  United  States  Pharmacofoeia  XIII 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Acetophenetidin  Tablets 

Tabellae  Ac-etophenetidini 
(Plienacetin  Tablets) 

Tablets  containing  about  100  per  cent 
of  the  labeleci  amount  of  aceto¬ 
phenetidin  and  usually  available  in 
sizes  of  120,  200,  am'l  .‘100  mg.  (2, 
2,  and  5  grains) 

Acetylsalicylic  Acid  Tablets 

TohelUie  Acidi  Acetylsalicylici 
(Aspirin  Tablets) 

Taldets  containing  about  100  per  cent 
of  the  labeled  amount  of  acetylsali¬ 
cylic  acid  and  usually  availai)le  in 
sizes  of  60  and  300  mg.  (1  and  5 
grains) 

Aminopliylline  Tablets 

Tabellae  Aminophyllinae 

( Theophylline  Ethylenedia- 
mine  Tablets  U.  S.  P. 
XII) 

Tablets  containing  about  78  per  cent 
of  the  labeled  amount  of  amino- 
phylline  and  usually  available  in 
sizes  of  100  and  200*  mg.  (II/2  and 
3  grains) 

Aminopyrine  Tablets 

Tabellae  Arninopyrinae 
(Amidopyrine  Tablets) 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  amino¬ 
pyrine  and  usually  availalile  in  a 
size  of  0.3  Gm.  (5  grains) 

Anhydrohydroxyprogesterone  Tablets 
T a bellae  A  nhydrohyd roxyproyen- 
teroni 

Tal)lets  containing  about  100  per  cent 
of  the  labeled  amount  of  the  drug 
and  usually  available  in  sizes  of  5 
and  10  mg.  (l/^  and  %  grains) 

Apornorphine  Hydrochloride  Tablets 
Tabellae  Apomorphinae  Uydro- 
chloridi 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  the  drug 
and  usually  available  in  a  size  of 
5  mg.  (Yy,  grain) 
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Tablets  Official  in  the  United  States  Pharmacopoeia  xIII — Cont’d 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Ascorbic  Acid  Tablets 

Tabellae  Acidi  Ascorhici 
(Vitamin  C  Tablets) 

Tablets  containing  between  95  and 
120  per  cent  of  the  labeled  amount 
of  ascorbic  acid  and  available  in 
sizes  of  25,  50,  and  100  mg.  (%, 
%,  and  iy.2  grains) 

Atropine  Sulfate  Tablets 

Tabellae  Atropinae  Sxilfatis 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  atropine 
sulfate  and  usually  available  in 
sizes  of  0.3,  0.4,  0.5,  0.(5,  and  1.2 

111?-  (HoO>  MdO)  Vi20>  VlOO)  ^^o 

grain) 

P.arbital  Tablets 

Tabellae  Barbitali 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  barbital 
in  a  size  of  300  mg.  (5  grains) 
usually 

Parbital  Sodium  Tablets 

Tabellae  Ba>rbitali  Sodici 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  barbital 
sodium  in  a  size  of  300  mg.  (5 
grains) 

Carl)acliol  Tablets 

Tabellae  Carbacholi 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  carbachol 
in  a  size  of  2  mg.  (i^o  grain) 

/  /  IIH  b 

(Cascara  Tablets) 

3,  and  5  grains) 

Chiniofon  Tablets 

Tabellae  Chiniofoni 

Tablets  which  contain  an  amount  of 
iodine  corresponding  to  about  27 
per  cent  of  the  labeled  amount  of 
chiniofon  usually  available  in  a  size 
of  250  mg.  (4  grains) 

Codeine  Phosphate  Tablets 

Tabellae  Codeinae  Fhosphatis 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  codeine 
phosphate  usually  available  in  sizes 
of  15,  30,  and  (50  mg.  (Vi,  ¥z  and 
1  grain) 

Codeine  Sulfate  Tablets 

Tabellae  Codeinae  Sulfatis 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  codeine 
sulfate  and  usually  available  in  sizes 
of  15,  30,  and  60  mg.  (%,  ¥2,  and 
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English  Title 

Latin  Title 
(SjTionym) 

Definition 

or 

Description 

Colchicine  Tablets 

Tabellae  ColcMcinae 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  colchicine 
and  usually  available  in  a  size  of 
0.5  mg.  (i/i2o  grain) 

Diethylstilbestrol  Tablets 

Tabellae  DiethylstilbestroUs 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  diethyl¬ 
stilbestrol  and  usually  available  in 
sizes  of  0.1,  0.5,  and  1.0  mg.  (^^oo> 
Vi20,  and  i/co  grain) 

Digitalis  Tablets 

Tabellae  Digitalis 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  powdered 
digitalis  and  usually  available  in 
sizes  of  50  and  100  mg.  (%  and 
grains) 

Digitoxin  Tablets 

Tabellae  Digitoxini 

Tablets  containing  the  labeled  amount 
of  digitoxin  and  usually  available  in 
sizes  of  0.1  and  0.2  mg.  (%oo  and 
V^oo  grain) 

Digoxin  Tablets 

Tabellae  Digoxinii 

Tablets  containing  the  labeled  amount 
of  digoxin  and  usually  available  in 
the  size  of  0.25  mg.  (1^50  grain) 

Dihydroniorphinone  Hydrochloride 
Tablets 

Tabellae  Dihydrotnorphinoni  Hy- 
drochloridi 

Tablets  containing  about  100  per  cent 
of  the'  labeled  amount  of  dihydro- 
morphinone  hydrochloride  and  usu¬ 
ally  available  in  sizes  of  1,  2,  and 
■i  nig.  (i/yo,  and  1/15  grain) 

Ephedrine  Sulfate  Tablets 

Tabellae  Ephedrinae  Sulfatis 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  ephedrine 
sulfate  and  usually  available  in 
sizes  of  15,  25,  30,  and  45  mg.  (%, 
%,  and  %  grain) 

Ergonovine  Maleate  Tablets 

Tabellae  Ergonovinae  Maleatis 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  ergonovine 
maleate  and  usually  available  in 
sizes  of  0.2  and  0.5  mg.  and 

M20  grain) 

Ergotamine  Tartrate  Tablets 

Tabellae  Ergotaminae  Tartratis 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  ergota- 
mine  tartrate  and  usually  available 
in  sizes  of  0.5  and  1  mg.  (y^oQ  and 
%o  gram) 
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Erythrityl  Tetranitrate  Tablets 
Tabellae  Erythritylis  Tetrani- 
tratis 

(Erythrol  Tetranitrate  Tab¬ 
lets,  Tetranitrol  Tab¬ 
lets) 

Ferrous  Sulfate  Tablets 
Tabellae  Ferri  Sulfatis 


Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  erythrityl 
tetranitrate  and  usually  available  in 
sizes  of  15  and  30  mg.  (%,  and  1/2 
grain) 


Tablets  containing  about  102  J  per 
cent  of  the  labeled  amount  of  fer¬ 
rous  sulfate  and  usually  available  in 
a  size  of  300  mg.  (5  grains) 


Glyceryl  Trinitrate  Tablets 

Tabellae  Glycerylis  Trinitratis 
(Nitroglycerin  Tablets,  Tri- 
nitrin  Tablets) 


llexavitamin  Tablets 

Tabellae  Ilexavitayninamm 


Tablets  containing  about  96  per  cent 
of  the  labeled  amount  of  glyceryl 
trinitrate  and  are  usually  available 
in  sizes  of  0.3,  0.4,  0.6,  and  1.2  mg. 
iV^oOf  yi50>  Vioo  VoO  grain) 

Tablets  which  contain  definite 
amounts  of  vitamins  A,  C,  and  D 
and  three  factors  of  the  B  com¬ 
plex  ;  namely,  thiamine  hydrochlo¬ 
ride,  riboflavin,  and  nicotinamide 


Lanatoside  C  Tablets 
Tabellae  Lanatosidi  C 


Magnesium  Trisilicate  Tablets 
Tabellae  Magnesii  Trisilicatis 


Menadiqne  Tablets 
Tabellae  Menadioni 


Methenamine  Tablets 

Tabellae  Methenaminae 


Methyltestosterone  Tablets 

Tabellae  Metkyltestosterom 


Morphine  Sulfate  Tablets 

Tabellae  Morphinae  Sulfatis 


Tablets  containing  the  labeled  amount 
of  lanatoside  C  and  usually  avail¬ 
able  in  a  size  of  0.5  mg.  (Vi20 
grain) 

Tablets  of  magnesium  trisilicate  which 
are  usually  available  in  sizes  of 
300  and  500  mg.  (5  and  IVi  grains) 


Tablets  containing  the  labeled  amount 
of  menadione  and  usually  available 
in  sizes  of  1  and  2  mg.  (%o  ^rid 
1^0  grain) 


Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  methena¬ 
mine  and  usually  available  in  sizes 
of  0.3  and  0.5  Gm.  (5  and  7% 
grains)  _ 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  methyl- 
testosterone  and  usually  available 
in  sizes  of  5  and  10  mg.  (1/12  and 
Vc  grain)  _ _ _ 


blets  containing  about  100  per  cent 
of  the  labeled  amount  of  morphine 
sulfate  and  usually  available  m 
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Neocinchopen  Tablets 

Tabellae  Neocinchopheni 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  neocincho- 
phen  and  usually  available  in  sizes 
of  0.3  and  0.5  Gm.  (5  and  7^2 
grains) 

Tabellae  Neostigminae  Bromidi  of  the  labeled  amount  of  neostig¬ 
mine  bromide  and  usuallv  available 


in  a  size  of  15  mg.  (%  grain) 

Nicotinamide  Tablets 

Tabellae  XicotinajnMi 
(Niacinamide  Tablets) 

Tablets  containing  from  95  per  cent 
to  115  per  cent  of  the  labeled 
amount  of  nicotinamide  and  usually 
available  in  sizes  of  25  and  50  mg. 
(•%  and  %  grain) 

Nicotinic  Acid  Tablets 

Tabellae  Addi  Nicotinici 
(Niacin  Tablets) 

Tablets  containing  from  95  per  cent 
to  115  per  cent  of  the  labeled 
amount  of  nicotinic  acid  and  usually 
availal)le  in  sizes  of  25,  50,  and  100 
%  and  IV2  grains) 

Ox  Bile  Extract  Tablets 

Tabellae  Extracti  Fellis  Boris 

Tablets  containing  about  40  per  cent 
of  the  lalieled  amount  of  the  extract 
and  usually  availa))le  in  a  size  of 
0.3  (5  grains) 

Penicillin  Tablets 

Tabellae  Fenicillini 

Tablets  composed  of  2)enicillin  calcium 
or  penicillin  sodium  usually  avail¬ 
able  in  sizes  containing  20,000  and 
25,000  units 

Pentobarbital  Sodium  Tablets 

_ l.-j  T-  r,  ■  ■ 

Tablets  containing  about  97  per  cent 

ill  iMica  ui  ou,  00,  ana  luu  mg. 
(V2>  %,  and  iy.2  grains) 

Phenobarbital  Tablets 

Tabellae  Phenobarbitali 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  pheno- 
barl)ital  and  usually  available  in 
sizes  of  15,  30,  and  100  mg.  (i^ 
y-x,  and  lVi>  grains)  ’ 

Phenobarbital  Sodium  Tablets 

Tablets  containing  about  97  per  cent 
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Potassium  Chloride  Tablets 

Tahellae  Potassii  Chloridi 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  potassium 
chloride  and  usually  available  in 
sizes  of  300  and  500  mg.  (5  and 
7V>  grains) 

Quinacrine  Hydrochloride  Tablets 
Tahellae  Quinacrinae  Jlydrochlo- 
ridi 

Tablets  containing  about  97  per  cent 
of  the  labeled  amount  of  quinacrine 
hydrochloride  and  usually  available 
in  sizes  of  50  and  100  mg.  (%  and 
IV2  grains) 

Quinidine  Sulfate  Tablets 

Tahellae  Quinidinae  Sulfatis 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  quinidine 
sulfate  and  usually  available  in 
sizes  of  100,  200,  and  300  mg.  (1^^, 
3,  and  5  grains) 

(Quinine  Sulfate  Tablets 

Tahellae  Quininae  Sulfatis 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  quinine 
sulfate  and  usually  available  in 
sizes  of  0.12,  0.2,  and  0.3  Gm.  (2,  3, 
and  5  grains) 

Riboflavin  Tablets 

Tahellae  Eihoflavini 

Tablets  containing  from  95  jier  cent 
to  120  per  cent  of  the  labeled 
amount  of  riboflavin  and  usually 
available  in  sizes  of  1  and  5  mg. 
and  1/12  grain) 

Saccharin  Sodium  Tablets 

Tahellae  Saccharini  Sodici 

(Soluble  Saccharin  Tablets) 

Tablets  containing  about  102  per  cent 
of  the  labeled  amount  of  saccharin 
sodium  and  usually  available  in 
sizes  of  15,  30,  and  00  mg.  Vi 

and  1  grain) 

Sodium  Nitrite  Tablets 

Tahellae  Sodii  Nitritis 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  sodium 
nitrite  and  usually  available  in 
sizes  of  30  and  00  mg.  (Vi  and 
1  grain) 

Sodium  Salicylate  Tablets 

Tahellae  Sodii  Salicylatis 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  sodium 
salicylate  and  usually  available  in 
sizes  of  300  and  000  mg.  (5  and 
10  grains) 

Strychnine  Sulfate  tablets 

'Tahellae  Strychninae  Sulfatis 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  strych¬ 
nine  sulfate  and  usually  available  in 
sizes  of  0.0,  1,  1.2,  1.5,  and  2  mg. 
(i/ioo.  Vm  Vio,  Ho 

4(39 


COMPRESSED  AND  TRITURATE  TABLETS 


Tablets  official  in  the  United  States  Pharmacopoeia  XIII — Cont’d 


English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Succinylsulfatluazole  Tablets 
Tabellae  S iiccinylsulfathiazoli 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  succinyl- 
sulfathiazole  and  usually  available 
in  sizes  of  300  and  500  mg.  (5  and 
iy.2  grains) 

Sulfadiazine  Tablets 

Tabellae  Sulfa,diazini 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  sulfa¬ 
diazine  and  available  in  sizes  of 
300  and  500  mg.  (5  and  iy.y  grains) 

Sulfaguanidine  Tablets 

Tabellae  Siilfaguanidini 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  sulfa¬ 
guanidine  and  available  in  .sizes  of 
300  and  500  mg.  (5  and  iy.2  grains) 

Sulfamerazine  Tablets 

Tabellae  Sulfamerazini 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  sulfa¬ 
merazine  and  usually  available  in  a 
size  of  0.5  Gm.  (71/2  grains) 

Sulfanilamide  Tablets 

Tabellae  Siolfanilamidi 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  sulfanila¬ 
mide  and  usually  available  in  sizes 
of  300  and  500  mg.  (5  anti 
grains) 

Sulfatliiazole  Tablets 

Tabellae  Sulfathiasoli 

Tablets  containing  about  100  per  cent 
of  tlie  labeled  amount  of  sulfathia- 
zole  usually  available  in  sizes  of  300 
and  500  mg.  (5  and  714  grains) 

Theoi)hylline  Tablets 

Tabellae  Theovhyllinae 

Tablets  containing  about  100  jter  cent 
of  the  labeled  amount  of  theophyl¬ 
line  and  usually  available  in  sizes  of 
100  and  200  mg.  (114  and  3  grains) 

Theophylline  and  Sodium  Acetate 
Tablets 

Tabellae  Theophyllinae  et  Sodii 
Acetatis 

Tal)lets  containing  not  less  than  53 
per  cent  of  anhydrous  theophylline 
and  not  more  than  (57  per  cent  of 
the  labeled  amount  of  theophvlline 
and  sodium  acetate  and  usuallv 
availalde  in  sizes  of  100  and  200 
(114  and  3  grains) 

Thiamine  Hydrochloride  Tablets 
Tabellae  Thiaminae  Eydrochlo- 
ridi 

(Thiamine  Chloride  Tablets; 
Vitamin  Tablets) 

Tablets  containing  from  95  per  cent 
to  120  per  cent  of  the  labeled 
amount  of  thiamine  hydrochloride 
and  usually  available  in  sizes  of  3 
5,  and  10  mg.  (l^^,  1/  anj 

grain) 

Ihyroid  Tablets 

Tabellae  Thyroidei 

Tablets  containing  about  0.20  per  cent 
of  the  labeled  amount  of  tlivroid 

v!!'  ‘^'"^ilable  in  sizes  of  15, 

;  0,  ()(1,  and  120  mg.  (14  1/  1  ^^^d 
-  grains)  ’ 
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Totaquine  Tablets 

Tabellae  Totaquinae 

Tablets  containing  cinchona  alkaloids 
corresponding  to  about  9.5  per  cent 
of  the  labeled  amount  of  totaquine 
and  available  in  sizes,  of  120,  200, 
and  300  mg.  (2,  3,  and  5  grains) 

Triasyn  B  Tablets 

Tabellae  Triasyni  B 

Tablets,  each  of  which  contains  about 
2  mg.  of  thiamine  hydrochloride,  3 
mg.  of  ribotlavin,  and  20  mg.  of 
nicotinamide  (all  are  synthetic  vita¬ 
min  B  complex  chemicals) 

Dried  Yeast  Tablets  Tablets  containing  about  95  per  cent 

Tabellae  Saccharornycitis  Sicci  of  the  labeled  amount  of  dried 

yeast,  a  good  natural  source  of  the 
vitamin  B  complex  substances;  the 
tablets  are  usually  available  in  a 
0.5  Gm.  (7 Vi  grain)  size 


Tablets  Offictai,  in  the 
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English  Title 
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Acetanilid  Tablets 

Tabellae  Acetanilidi 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  acetanilid 
and  usually  available  in  a  size  of 
0.2  Gm.  (about  3  grains) 

.Vcetarsone  Tablets 

Tabellae  Acetarsoni 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  acetarsone 
in  sizes  of  50,  100,  and  250  rag. 
(about  %,  IVi,  and  4  grains) 

Acetophenetidin  and  Phenyl  Salicy¬ 
late  Tablets 

Tabellae  Acetophenetidini  et 
Phenylis  Salicylatis 
(Phenacetin  and  Salol  Tab¬ 
lets) 

Tablets  which  contain  about  100  per 
cent  of  tlie  labeled  amounts  of  each 
acetophenetiibn  and  phenyl  salicj- 
late,  usuallv  available  containing 
0.15  Gm.  (about  2i  grains)  of  each 
chemical 

Ammonium  Chloride  Tablets 

Tabellae  Amrnonii  Chlondt 

Taldets  containing  about  100  per  cent 
of  the  labeled  amount  of  ammonium 
chloride,  usually  available  in  sizes 
of  0.3  and  0.5  Gm.  (about  5  and  /  Vi 

grains) 
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Arecoline  Hydrobromicle  Tablets 
Tahellae  Aricolinae  Hydrobro- 
midi 

Tablets  for  veterinary  practice  which 
contain  about  100  per  cent  of  the 
labeled  amount  of  arecoline  hydro¬ 
bromide  usually  available  in  sizes 
of  8,  15,  30,  and  00  mg.  (about  %, 
14,  1/2,  and  1  grain) 

Arsenic  Trioxide  Tablets 

Tahellae  Arseni  Trioxidi 
(Arsenous  Acid  Tablets) 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  arsenic  tri¬ 
oxide,  available  in  a  size  of  2  mg. 
(about  1^0  grain) 

Barium  Chloride  Tablets 

Tahellae  Barii  Chloridi 

A  tablet  for  veterinary  practice  con¬ 
taining  about  100  per  cent  of  the 
labeled  amount  of  barium  chloride, 
available  for  horses  in  a  size  of  2 
Gm.  (about  30  grains) 

Bismuth  Subearbonate  Tablets 

Tahellae  Bismuthi  Subcarbonatis 

Tablets  containing  about  90  per  cent 
of  the  labeled  amount  of  bismuth 
subcarbonate  and  are  available, 
usually,  in  sizes  of  0.3  and  0.6  Gm. 
(about  5  and  10  grains) 

Bismuth  Subgallate  Tablets 

Tahellae  Bismuthi  Subgallatis 

Tablets  containing  about  55  per  cent 
of  the  labeled  amount  of  bismuth 
subgallate,  usually  available  in  a 
size  of  0.3  Gm.  (about  5  grains) 

Bismuth  Subnitrate  Tablets 

Tahellae  Bisnmthi  Stibnitratis 

Tal)lets  containing  about  79  per  cent 
of  the  labeled  amount  of  bi.smuth 
subnitrate,  available  in  sizes  of  0.3 
and  0.6  Gm.  (about  5  and  10 
grains) 

Three  Bromides  Tablets 

Tahellae  Bromidorum  Trium 
(Triple  Bromide  Tablets) 

Tablets  containing  about  equal  pro¬ 
portions  of  the  bromides  of  am¬ 
monium,  potassium,  and  sodium,  and 
usually  available  in  sizes  of  0.15 
and  0.3  Gm.  (about  2i/>  and  5 
grains) 

Caffeine  and  So;lium  Benzoate  Tab¬ 
lets 

Tahellae  Caffeinae  et  Sodii  Ben- 
z  oat  is 

Tablets  containing  about  48.5  per  cent 
of  the  labeled  amount  of  caffeine 
and  sodium  benzoate  and  usually 
avadable  in  one  size,  0.3  Gm.  (about 

0  grains) 
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Citrated  Caffeine  Tablets 

Tabellae  Coffeinae  Citratae 

Tablets  which  contain  about  50  per 
cent  of  the  labeled  amount  of  ci¬ 
trated  caffeine  and  are  usually 
available  in  sizes  of  60  and  120  mg. 
(about  1  and  2  grains) 

Calcium  Carbonate  Tablets 

Tabellae  Calcii  Carbonatis 

Tablets  which  contain  about  100  per 
cent  of  calcium  carbonate  and  are 
available  in  sizes  of  0.6  and  1  Gm. 
(about  10  and  15  grains) 

Calcium  Gluconate  Tablets 

Tabellae  Calcii  Gluconatis 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  cal¬ 
cium  gluconate  and  are  usually 
available  in  0.5  and  1  Gm.  sizes 
(about  ly^  and  15  grains) 

Calcium  Lactate  Tablets 

Tabellae  Calcii  Lactatis 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  cal¬ 
cium  lactate  and  are  available  in 
sizes  of  0.3  and  0.6  Gm.  (about  5 
and  10  grains) 

Carbarsone  Tablets 

Tabellae  Carbarsoni 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  carbar¬ 
sone  anil  available  in  sizes  of  50 
and  250  mg.  (about  %  and  4 
grains) 

Cinchophen  Tablets 

Tabellae  Cinchopheni 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  Cin¬ 
chophen  and  are  usually  available 
in  sizes  of  0..3  and  0..5  Gm.  (about 
5  and  7V>  grains) 

Cocaine  Hydrochloride  Tablets 

Tabellae  Cocainae  Jlydrochloridi 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  co¬ 
caine  hydrochloride  and  are  usually 
available  in  sizes  7.5  and  15  mg. 
(about  %  and  %  grain) 

Ephedrine  Hydrochloride  Tablets 
Tahellae  'Ephedrinae  Ilydrochlo- 
ridi 


(iiJlUiS  X 

cent  of  the  labeled  amount  of  epneU- 
rine  hydrochloride,  available  in  sizes 
of  15,  25,  30,  and  50  mg.  (about 
Vi.  V'  and  3/i  grain) 
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llalnzone  Tablets 

Tabellae  Halazoni 

llalazone  contains  about  25  per  cent 
of  chlorine;  the  tablets  should  con¬ 
tain  not  less  than  90  [ler  cent  of 
the  labeled  amount  of  halazone  and 
are  usually  available  in  one  size, 
4  mg.  (about  i/k;  grain) 

Homatiopine  Metliylbroniicle  Tabh'ts 
Tabellae  lloiiiatropinae  Methyl- 
bromidi 

lly[)odermic  tablefs  usually  available 
in  a  2.5  mg.  (about  1^4  grain)  size, 
used  chiefly  for  mydriatic  action 
and  known  coniinercially  as  Nova- 
trin* 

lodocliloroliydroxyquinoline  Tablets 
Tabellae  lodochlorohydroxyquino- 
lini 

Tablets  in  0.25  Gin.  (about  4  grains) 
size  that  contain  about  100  per  cent 
of  Ihe  labeled  amount  of  the  drug, 
which  is  known  commercially  as 
Via  for  mi 

iMagnesinin  Hydroxide  Tablets 
Tabellae  Magnesii  Ilydroxidi 
(“Milk  of  Magnesia  Tab¬ 
lets") 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  magnesium 
hydroxide,  usually  available  in  a 
0.3  Gm.  (about  5  grains)  size. 

Tribasic  Magnesium  Phosphate  Tab¬ 

lets 

Tabellae  Magnesii  Phosphatis 
Tribasici 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  tribasic 
magnesium  phosphate,  usually  avail¬ 
able  in  sizes  of  0..3  and  0.5  Gm. 
(about  5  and  7 '/4  grains) 

Red  Mercuric  Iodide  Tablets 

Tabellae  Uydrargyri  lodidi  Eubri 
(Mercuric  Iodide  Tablets) 

Talilets  containing  about  100  per  cent 
of  the  labeled  amount  of  red  mer¬ 
curic  iodide  and  usually  available 
in  sizes  of  4,  8,  and  15  mg.  (about 
Vtih  RiRl  li  grain) 

Mild  Mercurous  Chloride  and  Sodium 
Bicarbonate  Tablets 

Tabellae  Uydrargyri  Chloridi 
Mitis  et  Sodii  Bicarbon- 
atis 

(Calomel  and  Soda  Tablets) 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  calomel 
and  usually  available  in  sizes  of  (5, 
15,  30,  and  (iO  mg.  (about  i/io»  Vi, 
V2,  und  1  grain) 

Mild  Mercurous  Chloride  Tablets 
Tabellae  Uydrargyri  Chloridi 
Mitis 

(Calomel  Tablets) 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  calomel 
and  usually  available  in  sizes  of  6 
15,  .'uid  (iO  mg.  (about  1/4,’ 

y>,  and  1  gram) 
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English  Title 
Latin  Title 
(Synonym) 


Definition 

or 

Description 


Y'ellow  Mercurous  Iodide  Tablets 
Tahellae  Ilydrargyri  lodidi  Flavi 
(Mercurous  Iodide  Tablets) 


Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  yellow 
mercurous  iodide,  usually  available 
in  sizes  of  8,  10,  15,  and  30  mg. 
(about  Vs,  %,  Vi,  and  V2  grain) 


^lercury  Bichloride  Large  Poison 
Tablets 

Toxitahellae  Ilydrargyri  Bichlo- 
ridi  Magnae 

(Large  Corrosive  Sublimate 
Tablets;  Large  Bi¬ 
chloride  Tablets) 


Tablets  containing  about  0.47  Gm.  of 
mercury  bichloride,  mixed  with  a 
sufficient  amount  of  a  suitable  ex¬ 
cipient,  and  of  a  distinctive  color 
and  shape;  they  must  be  dispensed 
in  glass  containers  of  irregular 
form  and  bear  a  “Poison”  label 
which  states  the  amount  of  bichlo¬ 
ride  in  each  tablet 


Mercury  Bichloride  Small  Poison 
Tablets 

Toxitahellae  Jlydrarffyri  Bi- 
chloridi  Farvae 
(Small  Corrosive  Sublimate 
Tablets;  Small  Bichlo¬ 
ride  Tablets) 


Tablets  containing  about  0.125  Gm. 
of  mercury  bicliloride  mixed  with 
a  sufficient  amount  of  a  suitable 
excipient;  they  should  be  colored, 
shaped,  packaged,  and  labeled  in 
the  manner  described  for  the  large 
bichloride  tablets 


Methenamine  and  Sodium  Biphos¬ 
phate  Tablets 

Tahellae  Methenaminae  et  Sodii 
Biphosphatis 

(Tablets  of  Methenamine  and 
Acid  Sodium  Phos¬ 
phate) 

Morphine  and  Atropine  Sulfates 
Tablets 

Tahellae  Morphinae  et  Atroinnae 
Sulfatum 


Tablets  containing  about  100  per  cent 
of  the  labeled  amounts  of  methe¬ 
namine  and  sodium  acid  phosphate 
and  usually  available  in  sizes  of 
0.3  and  0.5  Gm.  (about  5  and  IVz 
grains) 


Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  morphine 
sulfate  and  are  usually  available  in 
sizes  of  8,  10,  15,  and  30  mg. 
(about  %,  Vti,  Vt,  aird  V2  grain); 
each  tablet  contains  0.4  mg.  (about 
Vir,o  grain)  of  atropine  sulfate 


Phenolphthalein  Tablets 

Tahellae  Phenolphthaleini 


Phenvl  Salicylate  Tablets 

Tahellae  Phenylis  Salioylatis 
(Salol  Tablets) 


Tablets  containing  about  100  per  cent 

of  the  labeled  amount  of  phenolph¬ 
thalein  in  GO  and  120  mg.  (about 
1  and  2  grain)  sizes. 

Tablets  containing  about  100  per  cent 
of  the  labeled  amount  of  phenyl 
salicylate  in  sizes  of  GO,  150,  and 
300  mg.  (about  1,  2V>,  and  o 
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English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Potassium  Clilorate  Tablets 

Tabellae  PotassU  Chloratis 

Tablets  which  contain  about  100 
per  cent  of  the  labeled  amount  of 
potassium  chlorate  and  are  usually 
available  in  a  0.3  Gm.  (about  5 
grain)  size 

Potassium  lo  lide  Tablets 

Tabellae  PotassU  lodidi 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  the 
potassium  iodide  and  are  available 
in  sizes  of  0.12  and  0.3  Gin.  (about 
2  and  5  grains) 

Potassium  Permanp^anate  Tablets  Tablets  whicli  contain  about  100  per 
Tabellae  PotassU  Permanganatis  cent  of  tlie  labeleil  amount  of  po¬ 
tassium  permanganate  and  are 
available  in  sizes  of  (30,  120,  20  0 
and  300  mg.  (about  1,  2,  3,  and  5 
grains) 


Procaine  Hydrochloride  Tablets 
Tabellae  Procainae  Hydrochloridi 


Santonin  and  Mild  Mercurous  Chlo¬ 
ride  Tablets 

Tabellae  Sanionini  et  Hydrargyri 
Chloridi  Mitis 

(Santonin  and  Calomel  Tab¬ 
lets) 

Santonin  Tablets 

Tabellae  Santonini 


Scopolamine  Ilydrobromide  Tablets 
Tabellae  Scopolaminae  Hydro- 
bromidi 

( Ilyoscine  Ilydrobromide 
Tablets) 


Sodium  Bicarbonate  and  Calcium 
carbonate  Tablets 
Tabellae  Sodii  Hiceurbonatis  et 
Calcii  Carbonatis 
(Sipj)y  Powder  Tablets 
No.  1) 


Tal)lets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  pro¬ 
caine  hydrochloride  and  are  usually 
available  in  sizes  of  20,  50,  75,  and 
150  mg.  (about  %,  114,  and  214 
grains) 


Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  each 
drug  and  are  usually  available  in 
sizes  of  15,  30,  and  (30  mg.  (about 
14,  y>,  and  1  grain) 


Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  san¬ 
tonin  and  are  u.sually  available  in 
sizes  of  30  and  (50  mg.  (about 
and  1  grain) 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  sco¬ 
polamine  Ilydrobromide  and  are 
usually  available  in  sizes  of  0..3,  0  4 
(16,  and  12  mg.  (about  i/^oo,  Vl.io’ 
lioo>  and  grain) 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amounts  of  the 
chemicals  and  are  composed  of  2 
Cm.  (about  30  grains)  of  sodium 
bicarbonate  and  0.(3  Cm.  (about  10 
grains)  of  calcium  carbonate 
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English  Title 

Latin  Title 
( Synonym) 
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or 

Description 

Sodium  Bicarbonate  and  Magnesium 
Oxide  Tablets 

TabeUae  Sodii  Bicarbonatis  et 
Magnesii  Oxidi 
(Sippv  Powder  Tablets 
\\o.  2) 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amounts  of  the 
chemicals  and  are  composed  of  0.(5 
Cm.  (about  10  grains)  each  of 
sodium  bicarbonate  and  magnesium 
oxide 

Sodium  Bicarbonate  Tablets 

TabeUae  Sodii  Bicarbonatis 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  so¬ 
dium  bicarbonate  and  are  usually 
available  in  sizes  of  0.3  and  0.6  Gm. 
(about  5  and  10  grains) 

Sodium  Bromide  Tablets 

TabeUae  Sodii  Bromidi 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  so¬ 
dium  bromide  and  are  usually  avail¬ 
able  in  sizes  of  0.3  and  0.6  Gm. 
(about  5  and  10  grains) 

Sodium  Chloride  and  Dextrose  Tab¬ 
lets 

TabeUae  Sodii  Chloridi  et  Dex- 
trosi 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  so¬ 
dium  chloride  and  dextrose  and  are 
usually  available  in  sizes  of  0.2  and 
O.-IS  Gm.  (about  3  and  7  grains) 

Sodium  Chloride  Tablets 

TabeUae  Sodii  Chloridi 

Salt  tablets  are  usually  available  in 
sizes  of  0.3,  0.5,  0.6,  and  1  Gm. 
(about  5,  7V>,  10,  and  15  grains) 

Strychnine  Nitrate  Tablets 

TabeUae  Strychninae  Nitratis 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of 
strychnine  nitrate  and  are  avail¬ 
able  in  sizes  of  1  and  2  mg.  (about 
%o  Jind  1^0  grain) 

Succinchlorimide  Tablets 

TabeUae  Succinchlorimidi 

Tablets  which  should  contain  not  less 
than  90  per  cent  and  not  more  than 
130  per  cent  of  the  labeled  amount 
of  the  drug  and  are  available  in 
sizes  of  0.12  and  0.3  Gm.  (about 
2  and  5  grains) 

Sulfapvridine  Tablets 

TabeUae  Sulfapyridini 

Tablets  which  contain  about  100  per 
cent  of  the  labeled  amount  of  sulfa- 
])yridine  and  are  usually  available 
in  sizes  0.3  and  0.5  Gm.  (about  5 
and  71/2  grains) 

{Note:  Iiiasimicli  as  tlie  formulas  and  directions  are  not 
given  for  tlie  niamifactiire  of  tlie  olficial  tablets,  tlie  usual 
comments  are  omitted  for  this  cbaptei.) 


Chapter  XXV 

MISCELLANEOUS  PREPARATIONS 

Ttiere  are  a  niiiiil)er  of  ofHcial  preparations  which  ap¬ 
pear  ])iit  once  and  are  not  nienil)ers  of  any  class  or  group. 
For  tliat  reason,  even  though  tliey  are  frequently  used, 
tliey  may  he  overlooked  in  any  general  consitleration. 
This  chapter  is,  therefore,  devoted  to  those  pharma¬ 
ceuticals  which  are  not  included  in  any  of  the  preceding 
chapters  and  for  which  working  formulas  are  given  in 
the  official  compendiums. 

Miscellaneous  Preparations  Official  in  the  United  States 

Pharmacopoeia  XIII 


English  Title 

Latin  Title 
( Synonym  ) 

Detinition 

or 

Description 

Diluted  Alcohol 

Alcohol  Dilutum 

(Diluted  Ethanol) 

A  clear,  colorless,  hydroalcoholic  liq¬ 
uid  containing  about  42  i)er  cent  of 
alcoliol  by  weight  corresponding  to 
about  49  per  cent  of  alcohol  by 
volume 

Saponated  Benzyl  Benzoate 

Bemylis  Benzoas  Suponatus 

A  solution  composed  of  2  Gm.  of  tri¬ 
ethanolamine  and  8  Gin.  of  oleic 
acid  in  enough  benzyl  benzoate  to 
make  100  cc. 

Glycerinated  Gelatin 

Gelatinum  Glycerinatum 

A  semisolid  mixture  composed  of 
equal  parts  by  weight  of  gelatin  and 
glycerin 

Diluted  Ilydrochloi’ic  Acid 

Acidum  U ydrochloricurn  Dilutum 

A  colorless,  clear,  odorless,  equeous 
liquid  containing  about  10  Gm.  of 
hydrochloric  acid  in  each  100  cc. 

Benzoinated  Lard 

Adeps  Benzoinatus 

Benzoinated  lard  is  a  white,  or  nearly 
white,  soft,  unctuous  mass,  free 
from  rancidity  and  having  the  odor 
of  benzoin 

Mercury  Oleate 

Oleatum  11  ydrargyri 

A  yellowish-brown,  nearly  trans])arent, 
sticky,  ointment-like  substance  hav¬ 
ing  the  odor  of  oleic  acid 
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English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Liquefied  Phenol 

Phenol  Lique factum 

(Liquefied  Ciubolic  Acid) 

Liciuefied  phenol  is  a  clear,  colorless, 
highly  caustic  liquid  containing 
almut  88  per  cent  of  phenol 

Medicinal  Soft  Soap 

Sapo  Mollis  Medicinalis 
(Soft  Soap;  Green  Soap) 

A  soft,  unctuous,  yellowish-white  to 
brownish-  or  greenish-yellow  mass; 
a  solution  of  it  is  alkaline  to  indi¬ 
cators 

Miscellaneous  Preparations  Offktal  in  the  National  Formulary  YIII 

English  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Diluted  Acetic  Acid 

Acidum  Adeticum  Dilutuni 

A  clear,  colorless,  aqueous  liquid  hav¬ 
ing  an  odor  characteristic  of  acetic 
acid  and  containing  about  6  Gm.  of 
acetic  acid  in  each  100  cc. 

Alcohol  Rubliing  Compound 

Alcohol  Fricamentum  Composi- 
turn 

(Rubbing  Alcohol) 

Rubbing  alcohol  is  a  clear,  colorless, 
inflammable,  volatile  liquid 

Isopropyl  Alcohol  Rubbing  Com¬ 
pound 

Alcohol  Isopropyliciim  Fricamen¬ 
tum  Compositum 
(Isopropanol  Rubliing  Coni- 
])Ound ) 

Isopropanol  rubbing  compound  is  a 
clear,  colorless,  mobile,  volatile 
liquid  containing  about  70  per  cent 
by  volume  of  isopropyl  alcohol. 

Reef,  Iron,  and  Wine 

Caro,  Fcrrum  et  Vinum 

A  dark-colored  water-alcohol  solution 
containing  in  each  100  cc.  about 
0.86  Gm.  of  iron  (Fe)  in  the  form 
of  ferric  ammonium  citrate 

Aromatic  Castor  Oil 

Oleum  lUoini  Aromaticum 

This  product  is  castor  oil  sweetened 
and  flavored  with  saccharin,  vand- 
lin,  coumarin,  and  the  oils  of  cin¬ 
namon  and  clove 

N.  F.  Dentifrice 

Dentifricium  X.  F. 

(N.  F.  Tooth  Powder) 

A  white,  mildly  abrasive,  detergent 
powder  containing  flavoring  and 
sweetening  agents 

Prepared  Ergot 

Erpota  Praeparata 

(Powdered  Defatted  Ergot) 

A  grayish-  to  purplish-brown  powder 
having  an  odor  characteristic  of  er 
got  ami  deprived  of  most  of  its  lat 
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JAiglish  Title 

Latin  Title 
(Synonym) 

Definition 

or 

Description 

Ethereal  Oil 

Oleum  A et here'll rn 

A  transparent,  nearly  colorless,  neu¬ 
tral,  volatile  liquid  composed  of 
equal  volumes  of  heavy  oil  of  wine 
and  ether 

Glycerogelatins 
'  Glycerogelatina 

Solid  or  semisolid  mixtures  of  glyc- 
erinated  gelatin,  glycerin,  water, 
and  medicinal  sulistances 

Prepared  Neocalamine 

N eocalamina  Praeparata 

An  odorless,  nearly  tasteless,  fine, 
yellowish,  insolulile  powder  com¬ 
posed  of  about  912  per  cent  of  zinc 
oxide,  4  per  cent  yellow  ferric  oxide, 
and  3  per  cent  of  red  ferric  oxide 

Nitrohydrochloric  Acid 

A cidu m  Nitrohyd roch loricum 
(Nitromuriatic  Acid;  Aqua 
Pegia) 

A  yellow,  fuming,  corrosive,  concen¬ 
trated  aqueous  solution  containing 
hydrochloric  acid,  nitric  acid,  nitro- 
syl  chloride,  and  chlorine 

Diluted  Nitrohydrochloric  Acid 

A  cidum  Nitrohydrochloricum 

Dilutum 

(Diluted  Nitromuriatic  Acid) 

A  clear,  colorless  or  pale  yellow  liq¬ 
uid  having  a  faint  odor  of  chlorine, 
containing  about  22  per  cent  by 
volume  of  nitrohydrochloric  acid 

Saccharated  Pepsin 

Pepsinu m  Saccharatum 

A  fine  white,  or  nearly  white  powder 
comjjosed  of  jiepsin,  10  per  cent, 
and  lactose,  90  per  cent 

Camphorated  Phenol 

Phenol  Camphor  at  um 
( Camphor  ■  Phenol ) 

A  lifiuid  prejiaration  composed  of 
phenol,  30  Gm.,  camphor,  00  Gm., 
and  licpiid  petrolatum  enough  to 
make  100  cc. 

Phenolated  Oil 

Oleum  Phenolatum 

(Oleum  Carbolatum ;  Car- 
bolized  Oil) 

A  5  per  cent  solution  of  phenol  in 
olive  oil 

Diluted  Phosphoric  Acid 

Acidum  Phosphoricum  Dilutum 

A  clear,  colorless,  odorless  liquid  con¬ 
taining  in  each  100  cc.  about  10 
Gm.  of  jihosphoric  acid 

Potassium  Chlorate  Gargle  With 
Iron 

Gargarisma  Potassii  Chloratis 
cum  Ferro 
(Golden  Gargle) 

A  clear,  golden-colored  solution  of 
ferric  chloride  tincture,  potassium 
chlorate,  and  glycerin  in  distilled 
water 

F.  Aromatic  Sodium  Perborate 
Soda  Perboras  Aromaticus  N.  F. 

bodium  perborate  powder  sweetened 
nith  about  0.4  per  cent  of  saccharin 
sodium  and  flavored  with  about 
0.4  per  cent  of  peppermint  oil 
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English  Title 

Latin  Title 
( Synonym) 

Definition 

or 

Description 

Squill  Vinegar 

Acetuni  Scillae 

(Acetuni  scillae  P.  I.) 

A  clear,  dark,  tan-colored  liquid  with 
an  acetous  odor 

Washed  Sulfur 

Sulfur  Latum 

A  fine,  yellow,  tasteless,  and  odorless 
crystalline  powder 

Diluted  Sulfuric  Acid 

Acidum  Siilfuricum  Dilutum 

A  clear,  colorless,  odorless,  aqueous 
liquid  containing  about  10  Gm.  of 
sulfuric  acid  in  each  100  cc. 

N.  F.  Sun  Cream 

Cremor  Solis  N.  F. 

(Sun  Tan  Ointment) 

An  ointment  composed  of  sun-screen 
materials  in  a  washable  ointment 
base 

N.  F.  Toothache  Drops 

Odontalgicum 

A  clear,  colorless  to  a  pale  yellow  liq¬ 
uid  having  an  odor  characteristic 
of  clove 

Rectified  Turpentine  Oil 

Oleum  Terebinthinae  Rectifica- 
tum 

A  clear,  colorless,  volatile  liquid 
which  responds  to  the  tests  given 
for  turpentine  oil  except  that  it 
should  be  free  from  mineral  or  roshi 
oils 

Zinc  Compounds  and  Eugenol  Ce¬ 
ment 

Caementurn  Zinci  Compositionum 
et  EugenoUs 
(Zinc-Eugenol  Cement) 

Zinc-eugenol  cement  is  composed  of 
a  powder  and  a  liquid  which  are 
prepared  separately  and  mixed  when 
needeil 

Comments  Concerning  Miscellaneous  Preparations 
Official  in  the  Pharmacopoeia  XIII 

Diluted  Alcohol.— Tliis  simple  solution  is  prepared  by 
mixing  equal  volumes  of  alcohol  and  distilled  vatei. 
There  will  be  a  shrinkage  of  about  3  per  cent  when  these 
liquids  are  mixed,  and  the  mixture  will  be  several  de¬ 
grees  warmer  than  the  original  solutions.  The  apparent 
effervescence  of  the  freshly  prepared  mixture  is  athab- 
uted  to  the  escape  of  the  air  in  the  water  which  is  driven 
out  bv  the  alcohol.  Diluted  alcohol  has  a  specific  grav¬ 
ity  of  about  0.936  at  ir)..fi6°  and  lias  many  uses  as  a  sol¬ 
vent. 
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Saponated  Benzyl  Benzoate. — Benzyl  benzoate  is  made 
into  a  saponated  product  liy  tlie  presence  of  triethano¬ 
lamine  and  oleic  acid  which  react  to  form  triethanolamine 
oleate.  It  should  contain  about  100  Gm.  of  benzyl  ben¬ 
zoate  in  each  100  cc.  of  the  finished  2:>rodiict. 

Benzyl  benzoate  is  insoluble  in  water,  bnt  the  saponated 
benzyl  benzoate  is  readily  miscilile  with  water.  It  may 
be  diluted  to  prepare  benzyl  benzoate  lotion. 

Glycerinated  Gelatin. — In  preparing  this  product  the 
gelatin  is  covered  with  distilled  water  for  an  hour  to  per¬ 
mit  it  to  hydrate  and  soften.  Since  the  gelatin  is  not 
soluble  in  cold  water,  the  excess  can  be  poured  off.  The 
moistened  gelatin  is  then  dissolved  in  the  glycerin  by 
means  of  a  water  bath  and  strained  while  hot.  The 
strained  mixture  is  evaporated  in  a  tared  dish  until  re¬ 
duced  to  the  proper  weight  and  cut  into  pieces  and  stored 
in  well-closed  containers.  It  is  used  as  a  suppository 
base. 

Diluted  Hydrochloric  Acid.— This  preparation  is  a 


solution  of  hydrochloric  acid  prepared  by  diluting  234  cc. 
of  the  stronger  hydrochloric  acid  (about  37  per  cent) 
V  ith  V  ater  enough  to  make  1000  cc.  It  has  a  specific 
gravity  of  1.05. 

Benzoinated  Lard. — This  product  is  prepared  liy  allow¬ 
ing  10  Gm.  of  Siam  benzoin  to  macerate  in  1000*  Gm.  of 
melted  lard  at  about  60°  for  2  hours.  The  liquid  is 
strainecl  and  stirred  occasionally  while  it  cools  and  is 
stored  in  well-closed  containers  in  a  cool  place.  The 
cinnamic  and  lienzoic  acids  present  in  the  benzoin  con- 

Babute  a  pleasant  odor  to  the  lard  and  retard  its  becom¬ 
ing  rancid  upon  standing. 

Lard  lias  a  melting  point  range  of  between  36°  and  42°. 
"  or  use  in  warm  seasons  and  in  warm  climates  the  Pliar 
niacopoeia  permits  the  replacement  of  about  5  per  cent 

of  he  lanl  with  white  wax,  the  two  to  be  melte.l  together 
and  caiefully  stirred  during  coolino-. 
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Benzoinated  lard  was  a  favorite  ointment  base  for  a 
long  time  and,  perhaps,  would  still  he  used  except  for 
the  fact  that  it  liecomes  rancid  easily  and  is,  for  that 
reason,  nnsiiited  as  a  hase  for  manufactured  ointments. 
In  the  days  when  ointments  were  made  extemporaneously 
hy  pharmacists,  fresh  lard,  which  was  always  availahle, 
minimized  the  prohlem  of  rancidity  in  dispensing  prac¬ 
tice. 

Mercury  Oleate. — Mercury  oleate  is  prepared  officially 
hy  mixing  75  Gm.  of  oleic  acid  and  25  Gni.  of  yellow  mer¬ 
curic  oxide  in  a  nonmetallic  vessel  at  a  water  hath  tem¬ 
perature  of  50°  with  sufficient  stirring  to  assure  complete 
reaction  hetween  the  two  chemicals.  This  is  indicated  hy 
the  complete  disappearance  of  the  yellow  mercuric  oxide. 
Sufficient  oleic  acid  is  added  lastly  to  make  the  })roduct 
weigh  100  Gm. 

The  chemistry  involved  in  making  this  ])roduct  is 
shown  hy  the  following  equation: 


2C,dl33COOH 


HgO 


ng(c,di33Coo)3  4  iLo 


Alercury  oleate  has  no  medicinal  uses,  hut  it  is  used  as 
an  aid  in  the  prej^aration  of  niercuyy  moss,  A .  7* and 
strong  mercurial  ointment,  U.  S.  P.  It  is  not  a  ver\ 
stable  jirodiict  and  is  easily  reduced  to  free  mercury  upon 
exposure  to  light.  Contact  with  metallic  utensils  must 
lie  avoided  in  preparing  and  handling  this  preparation 
liecaiise  of  the  reactivity  of  mercury  with  metals.  It 
should  he  stored  in  tight,  light-resistant  containers. 

Liquefied  Phenol.— This  liiiuid  is  iirepared  hy  placing 
the  unstoppered  container  of  phenol  crystids  in  a  wiitei 
hath  and  adding  about  10  per  cent  hy  weight  of  distillei 
water  The  heat  forms  a  stalile  solution  of  the  watei  am 
pl.enol,  well  known  as  “carbolic  acul.”  Inc,netie<l  p  leno 
is  a  (lansevous  caustic  and  escliarotic  and  it  alw  a>  s  sbon  i 
lie  dispensed  with  a  ])oison  label. 
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Carliolic  acid  solution  is  immiscible  with  water  but  is 
miscible  with  alcohol,  ether,  and  glycerin.  The  addition 
of  water  to  it  results  in  a  milky  liijuid  and  linally  in  a 
sejiaration  of  the  phenol  and  the  water,  ihe  addition 
of  glycerin  to  such  a  mixture  will  result  in  a  clear  liquid. 
By  increasing  the  water  to  about  90  per  cent  and  reduc¬ 
ing  the  })henol  to  about  10  iier  cent,  another  solution  may 
be  formed.  A  1  or  2  per  cent  aqueous  solution  of  phenol 
is  a  rather  common  antiseptic. 

It  is  not  nnusual  to  see  crystals  of  phenol  that  are  red 
about  the  edges  and  which,  when  dissolved,  produce  a 
reddish  liquid.  Clear  solutions  of  liquehed  ])henol  often 
develop  a  red  tint  upon  standing.  In  fact,  it  has  not  lieen 
so  long  ago  that  pharmacists  exjiected  the  solution  to  be 
red  rather  than  colorless.  The  color  is  attributed  by 
some  to  the  iiresence  of  light-sensitive  phenolic  inqniri- 
ties,  which  do  not  appear  to  affect  the  activity  of  the  solu¬ 
tion  in  any  way. 

In  handling  liquefied  jihenol,  one  should  take  care  to 
keep  it  from  coming  in  contact  with  the  skin.  In  case 
any  gets  on  the  skin,  it  should  be  removed  at  once  with 
soapy  water  or  alcohol.  Because  of  its  anesthetic,  cor¬ 
rosive  action  one  may  suffer  skin  damage  without  being 
aware  of  it. 

Liipiefied  phenol  should  be  stored  in  such  a  manner  as 
to  minimize  the  chances  of  siiilling  it,  jireferably  in  tight, 
light-resistant  containers. 


Medicinal  Soft  Soap. — Medicinal  soft  soaj)  is  commonly 
known  as  soft  soop.  It  is  jirepared  by  saponifying  corn, 
cottonseed,  linseed,  olive,  soya  bean,  or  similar  vegetable 
oils  with  ])otassium  hydroxide. 


Heat  is  needed  to  sjieed  the  reaction  between  the  oils 
and  the  hydroxide  solution.  However,  heat  should  be 
applied  with  care  because  it  is  possilile  to  get  tbe  mixture 
too  hot.  Constant  stirring  is  needed  to  ensure  complete 
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saponification,  wliicli  is  indicated  wlien  a  small  ])ortion 
of  tlie  soap  forms  a  clear  solution  with  hot  water  and  no 
oil  globules  appear  on  the  surface.  When  saponilication 
is  complete,  distilled  water  is  added  to  bring  the  soap 
up  to  the  desired  weight  and  the  two  are  thoroughly  in¬ 
corporated  in  each  other.  This  is  not  difficult  because 
the  soap  is  hydrated  rather  easily. 

Glycerin  is  added  to  the  mixture,  presumably  to  speed 
the  saponilication  reaction,  but  it  is  thought  by  some  that 
a  like  quantity  of  alcohol  is  a  better  catalyzing  agent  than 
glycerin. 

Inasmuch  as  fats  are  mixtures,  soaps  made  from  them 
are  likewise  mixtures.  Soaps  are  usually  defined  as  al¬ 
kali  salts  of  the  higher  fatty  acids.  The  saponification 
l)rocess  involved  in  making  soft  soap  may  be  illustrated 
in  the  following  equation: 


(C^slIssOa 

Fat 


)3 


+ 


3K()H 

Alkali 


3KCi8n3302  + 

Soap  + 


C3ll5(OH); 

Glycerin 


The  ester  of  oleic  acid  is  indicated  here  but  the  esters 


of  stearic,  palmitic,  and  other  fatty  acids  should  be  shown 
except  that  they  would  make  a  complicated  equation. 

This  reaction  shows  the  formation  of  glycerin  in  the 
saponification  of  fats.  In  making  medicinal  soft  soap 
the  glycerin  formed  is  incorporated  in  the  soap.  In  the 
manufacture  of  hard  soaps,  such  as  the  toilet  and  laundry 
soa])S,  the  glycerin  is  permitted  to  settle  out.  It  is  then 


drained  off  and  refined. 

^Medicinal  soft  soap  is  officially  described  as  a  “soft, 
unctuous,  yellowish  white  to  brownish  or  greenish  yellow, 
transparent  to  translucent  mass.”  It  usually  has  an 
odor  characteristic  of  the  oil  from  which  it  was  made, 
and  solutions  of  it  are  alkaline. 

Soft  soap  is  also  called  “green  soap”  because  in  times 
l)ast  it  had  a  green  color  when  prepared  from  green- 
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colored  oils  siicli  as  green  olive  oils.  Oils  used  to  pre])are 
it  liave  also  been  artificially  colored  to  impart  a  green 
color  to  the  soap.  It  is  used  as  a  detergent  and  in  tlie 
jn-eparation  of  liniments,  lotions,  shampoos,  and  oint¬ 
ments. 


Comments  Concerning  Miscellaneous  Preparations 
Official  in  the  National  Formulary  VIII 


Diluted  Acetic  Acid. — This  solution  is  prepared  hy 
diluting  158  cc.  of  acetic  and  with  enough  distilled  water 
to  make  1000  cc.  It  has  a  specific  gravity  of  1.008  and 
is  miscible  with  water,  alcohol,  and  glycerin.  It  is  used 
to  prejiare  squill  vinegar,  N.  F.,  and  other  medicinals. 

Alcohol  Rubbing  Compound.— Rubbing  alcohol  is  a  70 
per  cent  solution  of  ethyl  alcohol  denatured  by  formulas 
23-G  or  23-H  in  accordance  with  the  requirements  of  the 
Bureau  of  Internal  Revenue  of  the  United  States  Treas¬ 
ury  Department.  It  must  be  pre])ared,  packaged,  labeled, 
and  sold  in  accordance  with  the  regulations  issued  by 
this  dejiartment.  It  is  unfit  for  beverage  jmrjioses. 

Isopropyl  Alcohol  Rubbing  Compound.^ — This  solution 
is  a  70  per  cent  solution  of  isopropyl  alcohol  and  is  unfit 
for  beverage  purposes,  which  fact  should  api)ear  on  the 
label.  It  has  a  slightly  bitter  taste  and  may  contain  small 
amounts  of  })erfume  oils.  Its  specific  gravity  is  about 
0.8/4  at  2o  .  The  title  indicates  its  use. 


eef,  Iron,  and  Wine.— Idds  preparation  is  composed 
chiefly  ot  beef  extract  and  ferric  ammonium  citrate 
sweetenecl  with  syrup,  and  flavored  with  com])ound 
orange  spirit.  It  is  made  neutral  by  the  addition  of  am- 
monia  water  and  made  up  to  volume  with  sherry  wine 
The  mixture  is  allowed  to  sit  for  two  days  and  is  then 
hl^<h  1  he  alcohol  content  is  from  17  to  25  ])er  cent. 

easily" tith^thl  so'lution"vMch'‘ can  be  compared 
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Tills  pre])aration  is  essentially  an  elixir  and  was  so 
classified  formerly.  It  is  used  medicinally  as  a  nutritive 
iron  tonic. 


Aromatic  Castor  Oil. — The  volatile  oils  and  the  solids 
are  dissolved  in  alcohol  before  heimi;  mixed  with  the  cas- 
tor  oil.  Inasmuch  as  castor  oil  is  a  laxative  used  often 
to  medicate  children,  the  addition  of  these  aromatics  is 
sui)|)Osed  to  make  it  more  palatable  and  accejitable  to 
them.  It  is  sometimes  tinted  red  with  a  suitable  coloring’ 
agent  to  enhance  its  attractiveness.  However,  even  the 
addition  of  coloring’  and  flavoring  agents  do  very  little 
to  eliminate  the  oily  sensation  ])rodnced  in  taking  such 
fixed  oils  as  this  one. 


N.  F.  Dentifrice. — This  ])reparation  is  a  tooth  powder 
which  is  composed  chiefly  of  precipitated  calcium  car¬ 
bonate  and  about  5  per  cent  of  powdered  hard  soap.  It 
is  sweetened  with  saccharin  and  flavored  with  the  oils 
of  peppermint,  cinnamon,  and  methyl  salicylate  (winter- 
green)  for  flavoring  purposes.  The  ingredients  are  care¬ 
fully  mixed,  sieved,  and  stored  in  well-closed  containers. 

The  letters  N.  F.  are  intended  to  distinguish  it  from 
numerous  other  ])reparations  of  a  like  kind  which  are 
available  on  the  market. 


Prepared  Ergot. — Prejiared  ergot  is  jiowdered  ergot 
that  has  been  dejirived  of  its  natural  fats  by  being  ])ei- 
colated  with  petroleum  benzin.  It  is  dried  in  the  air  at 
a  temperature  uot  to  exceed  40»  to  fjet  ri.l  of  the  odor  of 

benzin. 

The  fats  of  ergot  easilv  become  rancid  when  the  drug 
is  powdere.!  and'  expose,!  to  the  air;  for  tliis  reason  it  is 
advisal.le  to  remove  tliem  liy  means  of  an  aiipropnate 
solvent.  Otlierwise,  prepare, I  erpot  contorms  to  the 
description  for  powdcreil  enjot  and  is  more  stalile  tliaii 


the  latter. 
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Ethereal  Oil. — The  procedure  for  making  this  product 
is  peculiar  in  that  it  descrilies  the  process  foi  making 
heavy  oil  of  wine,  one  of  the  com})onents  of  ethereal  oil. 

The  heavy  oil  of  Avine  is  prepared  hy  mixing  carefnlly 
equal  volumes  of  sulfuric  acid  and  alcohol.  After  the 
mixture  has  stood  for  24  hours  it  is  carefully  distilled 
in  a  tubulated  retort  connected  in  iiroper  fashion  to  a 
well-cooled  condenser.  The  ethereal  portion  of  the  dis¬ 
tillate  (heavy  oil  of  Avine)  is  sejiarated  from  the  re¬ 
mainder  of  the  distillate  and  exposed  to  the  air  in  a  shal- 
loAv  dish  for  24  hours.  It  is  then  transferred  to  a  Avetted 
filter  and  AAmshed  Avith  cold  Avater.  The  oil  is  hnally 
mixed  Avitli  an  equal  Amliime  of  ether.  The  ethereal  oil 
is  described  officially  as  a  “transparent,  nearly  colorless, 
volatile  liquid.  It  has  a  jieculiar,  aromatic,  ether  odor, 
and  a  jmngent,  refreshing,  and  hitter  taste.”  It  is  neu¬ 
tral  to  dry  litmus  paper  and  has  a  specific  graAdty  of 
about  0.90  and  should  he  stored  in  tight  containers.  It 
is  a  component  of  compound  ether  spirit. 

Glycerogelatins. — Glycerogelatins  are  prepared  hy  mix¬ 
ing  or  dissohdng  the  medicinal  substances  in  the  glyc¬ 
erin.  Water  is  then  added  and  the  whole  mixed  Avith  the 
glycerinated  gelatin,  previously  melted  on  a  Avater  hath. 


The  mixture  is  stirred  gently  until  it  is  homogeneous  and 
then  poured  into  chilled  molds.  IMedicaments  for  derma¬ 
tological  ])ractice  are  sometimes  applied  in  the  form  of 
glycerogelatins.  Glycerinated  gelatin  is  itself  used  as  a 
suppository  base. 


Glycerogelatins  should  he  preserved  in  Avell-closed  con¬ 
tainers. 

Prepared  Neocalamine.— The  official  directions  state 
that  the  ingredients  he  mixed.  Inasmneh  as  it  is  nsuallv 
difficult  to  get  a  thorougldy  homogenous  mixture  of 
colored  dry  iiowders,  it  is  suggested  that  they  he  made 
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into  a  paste,  mixed,  dried,  and  then  reduced  to  a  fine 
powder. 

Prepared  neocalamine  was  invented  to  rei3lace  cala¬ 
mine,  U.  S.  P.,  because  calamine  is  regarded  as  being  too 
pink  to  be  applied  in  the  form  of  a  lotion  to  most  skins. 
It  is  argued  that  the  sun-tan  color  of  neocalamine  is  more 
generally  acceptable  in  the  form  of  lotions  and  liniments 
for  external  use.  Both  products  are  used  in  the  form  of 
lotions,  liniments,  and  ointments  in  the  treatment  of  vari¬ 
ous  skin  diseases.  The  lotions  of  both  products  are  re¬ 
garded  as  good  sun-screen  preparations. 

Nitrohydro chloric  Acid. — Nitrohydrochloric  acid  is  a 
solvent  for  gold  leaf  and  is  prepared  officially  by  mixing 
200  cc.  of  nitric  acid  with  800  cc.  of  hydrochloric  acid 
in  a  loosely  stoppered  container.  The  mixture  evolves 
gas  for  several  hours.  AVhen  the  reaction  is  complete, 
it  should  be  stored  in  tight  glass  containers  in  a  cool 
place.  It  is  occasionally  prescribed  for  internal  medica¬ 
tion;  the  dose  is  about  3  minims.  The  composition  of 
the  solution  is  indicated  in  the  following  equations: 

3IIC1  +  IINO3  ^  NOCl  +  Cb  +  2rLO 

Diluted  Nitrohydrochloric  Acid.— This  preparation  is 
a  simple  dilution  of  220  cc.  of  nitrohydrochloric  acid  in 
water  enough  to  make  1000  cc.  It  should  be  preserved 
in  tightly  closed  glass  containers  in  a  cool  place  and 
should  not  be  dispensed  if  5  drops  of  it  do  not  imme¬ 
diately  liberate  iodine  when  added  to  a  1  to  5  solution 
of  potassium  iodide. 

Saccharated  Pepsin. — This  product  is  an  intimate  mix- 
ture  composed  of  powdered  pepsin  and  of  recently  dried, 
finely  powdered  lactose.  It  should  be  stored  in  tightly 
closed  containers. 

Camphorated  Phenol.-The  phenol  and  camphor  hq- 
uefy  when  rubbed  together.  This  makes  them  readily 
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miscilile  in  the  liquid  petrolatiini.  Because  of  the  vola¬ 
tile  nature  of  both  the  phenol  and  camphor,  the  product 
should  he  stored  in  tightly  closed  containers. 

This  mixture  is  often  apjilied  to  the  skin  in  the  treat¬ 
ment  of  fungus  and  other  skin  infections.  However,  the 
skin  areas  should  he  thoroughly  dried  and  free  from 
moisture.  Perspiration  and  other  forms  of  moisture  on 
the  skin  might  cause  the  phenol  to  separate  from  the 
mixture.  Phenol  so  freed  would  damage  the  skin  seri¬ 
ously. 

Bottles  of  this  liquid  should  hear  a  poison  label  in 
addition  to  being  marked  “for  external  use  only.” 

Phenolated  Oil. — The  jihenol  is  liquefied  by  means  of 
gentle  heat  and  mixed  with  the  oil.  When  dispensed  it 
should  bear  a  poison  label  and  be  marked  “for  external 
use  only.” 

Diluted  Phosphoric  Acid. — This  acid  is  prepared  by 
mixing  the  phosjdioric  acid  with  distilled  water  and  it 
should  be  preserved  in  tight  containers.  It  is  used  chiefly 
as  a  chemical  reagent. 

Potassium  Chlorate  Gargle  With  Iron. — Golden  gargle 
is  used  as  an  astringent  mouthwash  and  gargle  in  the 
treatment  of  certain  mouth  and  throat  infections  but  is 
not  intended  to  be  swallowed  and  should  be  labeled  to 
that  effect.  It  has  an  alcohol  content  of  about  8  per  cent 
by  volume  and  it  should  be  kept  in  tightly  closed  con¬ 
tainers. 


N.  F.  Aromatic  Sodium  Perborate.— This  jireparation 
is  used,  nsnally  in  the  torm  of  a  solution,  in  the  treat¬ 
ment  of  certain  infections  of  the  mouth.  However,  be¬ 
cause  of  the  irritating  action  of  sodium  perborate  on  mu¬ 
cous  membranes,  its  long-continued  use  is  contraindi¬ 
cated. 


It  should  be  packaged  in  tightly  closed  contr 
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Squill  Vinegar. — Squill  vinegar  is  prepared  by  macer¬ 
ating  coarse  squill  powder  in  diluted  acetic  acid  for  about 
7  days.  The  mixture  is  then  strained,  brought  to  boiling, 
and  filtered  while  hot,  cooled,  and  made  up  to  quantity 
with  diluted  acetic  acid. 

The  maceration  jirocess  is  used  in  making  vinegar  of 
scpiill  because  the  drug  is  a  dillicult  one  to  extract  by 
the  joercolation  process  because  of  a  very  high  albuminfius 
content.  The  diluted  acetic  acid  extracts  some  of  the 
albuminous  material  which  is  coagulated  by  bringing  the 
vinegar  to  boiling.  Prolonged  heating,  however,  which 
would  dissipate  the  volatile  acetic  acid,  should  be 
avoided. 

Vinegars  may  be  defined  as  solutions  of  medicinal  sub¬ 
stances  in  diluted  acetic  acid.  Originally  vinegar  was 
used  instead  of  acetic  acid.  The  ancients  understood  the 
use  of  vinegar  as  a  solvent  and  knew  that  medicinal  prep¬ 
arations  made  with  it  remained  stable  much  longer  than 


those  made  with  water. 

In  modern  times  vinegar,  as  a  solvent,  has  lieen  re¬ 
placed  with  diluted  acetic  acid,  because  the  acid  content 
of  vinegar  is  variable.  The  official  diluted  acetic  acid 
contains  about  6  per  cent  of  acetic  acid.  V  bile  medicinal 
vinegars,  which  have  been  known  since  the  second  cen¬ 
tury,  are  an  old  class  of  galenical  preparations,  only  one, 
squill  vinegar,  is  now  official.  It  is  stable  and  is  used  to 
manufacture  the  official  squill  sgrup. 

^Medicated  vinegars  are  no  longer  official  but  are 
known.  Vinegar  of  opium  was  official  in  National  Formu¬ 
lary  IV,  and  aromatic  vinegar  was  official  in  National 
Formulary  V.  Formulas  for  these  two  vinegars  are  to 
be  found  in  the  Pharmaceutical  Recipe  Book  III,  as  is 

also  a  formula  for  toilet  vinegar. 

Washed  Sulfur.— Washed  sulfur  is  prepared  by  pass¬ 
ing  sublimed  sull'iir  through  a  No.  30  sieve  and  mixing  it 
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tlioroug’lily  with  al)oiit  an  equal  weight  of  water.  About 
10  cc.  (])er  100  Gin.  of  sulilinied  sulfur)  of  diluted  ain- 
nionia  solution  are  then  added  and  the  mixture  set  aside, 
with  occasional  agitation,  for  three  days. 

Following  this  maceration  period,  more  water  is  added 
and  the  mixture  transferred  to  a  strainer.  The  sulfur 
is  washed  with  distilled  water  until  the  washings  cease 
to  color  red  litmus  paper  blue.  The  mixture  is  allowed 
to  drain  and  the  excess  of  moisture  removed  liy  expres¬ 
sion.  The  sulfur  is  dried  ra])idly  in  a  drying  closet  and 
linally  passed  through  a  Xo.  30  sieve. 

This  process  of  washing  sulfur  with  an  ammoniacal 
solution  is  done  to  neutralize  acid  impurities  Avhich  are 
often  present  in  sublimed  sulfur  and  to  render  arsenic 
compounds  into  water-solul)le  products.  The  sulisequent 
washing  of  the  sulfur  with  distilled  Avater  not  only  re- 
inoA^es  the  soluble  ammonia  com])ounds  Avhich  are  formed, 
but  the  excess  of  ammonia  as  Avell. 

AVashed  sulfur  is  used  for  both  internal  and  external 
medicinal  pur})oses. 

Diluted  Sulfuric  Acid. — Diluted  sulfuric  acid  is  pre¬ 
pared  by  mixing  .57  cc.  of  sulfuric  acid,  Avith  stirring,  in 
about  900  cc.  of  distilled  Avater.  Upon  cooling,  it  is  made 
iq)  to  Amlume  Avith  distilled  Avater.  It  has  a  specific  graA"- 
ity  of  1.007  and  is  used  chielly  as  a  chemical  reagent. 

N.  F.  Sun  Cream. — Sun-tan  ointment  is  designed,  Avhen 
applied,  to  ])rotect  tender  skins  from  burning  on  being- 
exposed  to  the  sun;  at  the  same  time  it  permits  tanning. 
The  washable  base  is  composed  of  Avhite  Avax,  triethan¬ 
olamine,  stearyl  alcohol,  stearic  acid,  glycerin,  and  Avater. 
Couniarin  is  added  to  inq)art  odor,  and  ethyl  aminoben- 
zoate  IS  present  to  serve  as  a  local  anesthetic.  Phenyl 
salicylate,  titanium  dioxide,  and  neocalamine  screen  out 
the  burning  rays  of  the  sun.  Neocalamine  and  yelloAv 
feiric  oxide  impart  a  tanned  color  to  the  cream. 
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The  water  content  of  this  cream  is  relatively  high  and 
it  should,  therefore,  he  preserved  in  tight  containers,  and 
prolonged  exposure  to  the  air  shoiihl  he  avoided.  The 
fact  that  the  letters  X.  F.  are  attached  to  the  title  indi¬ 
cates  that  this  formula  is,  jierhaps,  representative  of 
many  such  formulas. 

N.  F.  Toothache  Drops. — X.  F.  toothache  drops  con¬ 
sist  of  a  simple  solution  of  25  per  cent  of  chlorohntanol 
in  clove  oil.  Clove  oil  alone  has  often  been  used  as  a 
toothache  remedy. 

Both  of  the  ingredients  in  this  formula  have  anesthetic 
action  and  are  commonly  used  hy  soaking  a  small  ball  of 
cotton  in  the  toothache  remedy  and  iilacing  the  soaked 
cotton  in  the  cavity  of  the  acliing  tooth.  This  serves  to 
give  temporary  relief.  Permanent  relief  from  aching 
teeth  usually  requires  dental  work. 

The  volatile  nature  of  N.  F.  toothache  drops  requires 
that  they  he  kept  in  tightly  litting  containers. 

Rectified  Turpentine  Oil. — Rectified  turpentine  oil  has 
a  specific  gravity  of  about  0.857  which  is  slightly  less 
than  that  for  turpentine  oil.  Turpentine  oil,  commonly 
known  as  “spirits  of  turpentine,”  is  rectified  hy  first  mix¬ 
ing  it  witli  an  ecpial  volume  of  about  a  5  per  cent  sodium 
hydroxide  solution  and  then  distilling  it.  About  three- 
fourths  of  the  original  volume  of  the  oil  is  recovered, 
separated  from  the  apueous  portion  of  the  distillate,  and 
dried  over  anhydrous  calcium  chloride  or  anhydrous  so¬ 
dium  sulfate. 

The  sodium  hydroxide  serves  to  neutralize  the  acidic 
rosins  and  oils,  converting  them  to  resinates  or  soaps 
wliich  are  not  volatilized  in  the  rectification  process  and 
thereliy  are  removed  as  impurities  in  the  rectified  oil. 

When  turpentine  oil  is  prescribed  for  internal  use,  only 
the  rectified  oil  should  be  dispensed.  It  should  be  stored 
in  tight  containers  in  a  cool  jilace. 
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Zinc  Compounds  and  Eugenol  Cement.— Zinc-eiigenol 
cement  powder  is  comi^osed  of  a  mixture  of  tlie  acetate, 
stearate,  and  oxide  of  zinc  and  rosin.  The  licpiid  jiortion 
of  tlie  fornuda  consists  of  a  mixture  of  eugenol  and  cot¬ 
tonseed  oil.  A  cement  is  iirejiared  from  tliese  hy  mixing 
al)out  10  ])arts  of  the  powder  with  1  part  of  the  liquid 
immediately  before  being  used. 

The  })owder  is  described  as  being  yellowish-white  to 
white  in  color.  The  liquid  is  thin,  colorless  to  weak  yel¬ 
low  in  color,  and  has  the  odor  and  taste  of  clove.  Both 
j)i’oducts  should  he  stored  in  well-closed  containers. 
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Capsules  Official  in  the  United  States  Pharmacopoeia  XITI 


English  Title 

Latin  Title 

(Synonym) 

Definition 

or 

Description 

Ammonium  Chloride  Capsules 
Capsulae  Ammonii  Chloridi 

Capsules  usually  containing  300  and 
500  mg.  (5  and  714  grains)  of  am¬ 
monium  chloride  and  correspond¬ 
ing  to  about  100  per  cent  of  the 
laiieled  amount  of  the  drug 

Diethylstilbestrol  Capsules 

Capsulae  Diethylstilbestrolis 

Capsules  usually  containing  0.1,  0.5, 
and  1.0  mg.  (i{.oo,  V120.  and 
grain  )  of  diethylstilbestrol  and  cor¬ 
responding  to  about  100  per  cent 
of  the  labeled  amount  of  the  drug 

Digitalis  Capsules 

Capsulae  Digitalis 

Capsules  usually  containing  50  and 
100  mg.  (%  and  IVo  grains)  of 
powdered  digitalis  and  correspond¬ 
ing  to  about  100  per  cent  of  the 
labeled  amount  of  the  drug 

Diphenylhydantoin  Sodium  Capsules 
Capsulae  Diphenylhydantoini 
Sodici 

Capsules  usually  containing  30  and 
100  mg.  (14  and  114  grains)  of 
diphenylhydantoin  sodium  and 
corresponding  to  about  100  per 
cent  of  the  labeled  amount  of  the 
drug 

Ferric  Ammonium  Citrate  Capsules  Capsules  usually  containing  500  mg. 
Capsulae  Ferri  Ammonii  Citratis  (7V>  grains)  of  ferric  ammonium 
(Iron  and  Ammonium  citrate  and  corresponding  to  about 


Citrates  Capsules 

U.  S.  P.  XII) 

17.5  per  cent  of  the  labeled  amount 
of  the  drug 

Halibut  Liver  Oil  Capsules 

Capsulae  Olei  Tlippoglossi 

Capsules  usually  containing  either 
5,000  or  25,000  U.  S.  P.  units  of 
vitamin  A  per  capsule  and  corre¬ 
sponding  to  about  100  per  cent  of 
the  labeled  amount  lialibut  liver  oil 

Hexavitamin  Capsules 

Capsulae  Tl  exav  it  am  inaru  rn 

Capsules  containing  specified  amounts 
of  vitamins  A,  C,  and  D  and  three 
factors  of  the  P  complex;  namely, 
thiamine  hydrochloride,  riboflavin, 
and  nicotinamide 

to  about  100  per  cent  ot  tne  laoeieu 
amount  of  the  drug 

Oleovitamin  A  Capsules 

Capsulae  Oleovitaminae  A 

Capsules  usually  containing  either 
5,000  or  25,000  U.  S.  P.  units  of 
vitamin  A  per  capsule  and  cor¬ 
responding  to  about  100  per  cent 
of  the  labeled  amount  of  oleovita¬ 
min  A 
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Capsules  Official  in  the  United  States  Pharmacopoeia  XITI  Cont’d 


English  Title 

Latin  Title 

(Sjnionym) 

Definition 

or 

Description 

Concentrated  Oleovitamin  A  and  I) 
Capsules 

Capsulae  Oleovitaminae  A  et  D 
Concentratae 

Capsules  usually  containing  5,000 
U.  S.  P.  units  of  vitamin  A  and 
1,000  U.  S.  P,  units  of  vitamin  D 
per  capsule  and  corresponding  to 
about  100  per  cent  of  the  labeled 
amount  of  the  concentrated  oleo¬ 
vitamin  A  and  D 

Pentobarbital  Sodium  Capsules 
Capsulae  Pentobarbitali  Sodici 
(Soluble  I’entobarbital  Cap¬ 
sules) 

• 

Capsules  usually  containing  30  and 
100  mg.  (Vj  and  grains)  of 

pentoliarbital  sodium  per  capsule 
and  corresponding  to  about  97.5 
per  cent  of  the  labeled  amount  of 
the  drug 

Tetrachloroetliylene  Capsules 

Capsulae  T etrachloroaethyleni 

Capsules  usually  containing  0.2,  1, 
anil  2.5  cc.  (3,  15  and  40  minims) 
of  tetrachloroetliylene  per  capsule 
corresponding  to  about  100  per 
cent  of  the  labeled  amount  of  the 
drug 

Theobromine  and  Sodium  Acetate 
Capsules 

Capsulae  Theobrominae  et  Sodii 
Acetatis 

Capsules  usually  containing  100  and 
200  mg.  {1^2  and  3  grains)  of 
tlieobromine  and  sodium  acetate 
per  capsule  and  corresponding  to 
about  (50  per  cent  of  the  labeled 
amount  of  the  mixture 

Totaquine  Capsules 

Capsulae  Totaquinae 

Capsules  usually  containing  120,  200, 
and  300  mg.  (2,  3,  and  5  grains) 
of  totaquine  per  capsule  and  cor¬ 
responding  to  about  75  per  cent  of 
the  labeled  amount  of  the  drug 

Triasyn  B  Capsules 

Capsulae  Triasyni  B 

Capsules  each  containing  about  2  mg. 
of  tliiamine  hydrochloride,  3  mg.  of 
riboflavin,  and  20  mg.  of  nicotin¬ 
amide 
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English  Title 

Latin  Title 

(Synonym) 

Definition 

or 

Description 

Carbon  Tetrachloride  Capsules  Capsules  usually  containing  1  cc. 

Capsulae  Carbonei  T etrachloridi  (about  15  minims)  of  carbon  tet- 


rachloride  per  capsule  and  cor¬ 
responding  to  about  100  per  cent 
of  the  labeled  amount  of  the  drug 

Castor  Oil  Capsules 

Capsulae  Olei  Eicini 

Capsules  usually  containing  0.6,  1, 
1.25,  2.5,  and  5  cc.  (about  10,  15, 
20,  40,  and  80  minims)  per  capsule 
of  castor  oil  and  corresponding  to 
about  100  per  cent  of  the  labeled 
amount  of  the  oil 

Chenopodium  Oil  Capsules 

Capsulae  Olei  Chenopodii 

(American  Wormseed  Oil 
Capsules) 

Capsules  usually  containing  0.3  and 
0.6  cc.  (about  5  and  10  minims)  of 
chenopodium  oil  per  capsule  and 
corresponding  to  about  100  per 
cent  of  the  labeled  amount  of  ihe 
oil;  the  oil  should  contain  not  less 
than  65  per  cent  of  ascaridol 

Ephedrine  Sulfate  and  Phenobar- 
bital  Capsules 

Capsulae  Ephedrinae  Sulfatis 
et  Phenobarbitalis 

Capsules  usually  containing  25  and 
50  mg.  (about  %  and  %  grain)  of 
ephedrine  sulfate  and  30  and  60 
mg.  (about  %  and  1  grain)  of 
phenobarbital  per  capsule  and  cor¬ 
responding  to  about  100  per  cent 
of  the  labeled  amounts  of  the 
drugs 

Ephedrine  Sulfate  Capsules 

Capsulae  Ephedrinae  Sulfatis 

Capsules  usually  containing  25,  30, 
and  50  mg.  (about  %,  V2,  and  % 
grain)  of  ephedrine  sulfate  per 
capsule  and  corresponding  to  about 
100  per  cent  of  the  labeled  amount 
of  the  drug 

Saccharated  Ferrous  Carbonate 
Capsules 

Capsxilae  Ferri  Carbonatis 
Saccharati 

Capsules  usually  containing  ferrous 
carbonate  equivalent  to  about  15 
per  cent  of  the  labeled  quantity  of 
saccharated  ferrous  carbonate 

Reduced  Iron  Capsules 

Capsulae  Ferri  lleducti 

Capsules  usually  containing  0.3,  0.5, 
and  0.65  Gm.  (about  5,  71/2,  and  10 
grains)  of  reduced  iron  per  cap¬ 
sule  and  corresponding  to  about 
94  per  cent  of  the  labeled  amount 
of  iron 
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Capsules  Official  in  the  National  Formulaky  \III  Cont’d 


English  Title 
Latin  Title 

(SjnionjTn) 

Quinine  Sulfate  Capsules 

Capsulae  Quininae  Sulfatis 


Definition 

or 

Description 

Capsules  usually  containing  60,  120, 
200,  250,  and  300  mg.  (usually  1, 
2,  3,  4,  and  5  grains)  of  quinine 
sulfate  per  capsule  and  correspond¬ 
ing  to  about  100  per  cent  of  the 
labeled  amount  of  the  drug 


Stramonium  Capsules 
Capsulae  Stramonii 


Capsules  usually  containing  60,  120, 
and  200  mg.  (about  1,  2,  and  3 
grains)  of  stramonium  per  cap¬ 
sule,  the  contents  of  each  when  as¬ 
sayed  should  yield  alkaloids  cor¬ 
responding  to  about  0.263  per  cent 
of  the  labeled  amount  of  the  drug 
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Abietic  acid,  252 
Al)sorl)ents,  resin  exchange,  23 
Acacia,  108 
mucilage,  109 
syrup,  122,  128 

Acetanilid  powder,  compound,  378, 
381 

tal)lets,  470 
Acetarsone  tablets,  470 
Acetic  acid,  diluted,  478,  485,  490 
larkspur  tincture,  181,  199 
turpentine  liniment,  263,  272,  284, 
289,  290 

Acetophenetidin  tablets,  463 

and  })henyl  salicylate  tablets,  470 
Acetum  scilhie,  480 
Acetylsalicylic  acid  paste,  com¬ 
pound,  336,  337 
tablets,  463 

Acid  citrate  dextrose  solution,  anti¬ 
coagulant,  43,  59 
ellagic,  227 
glycocholic,  240 
guaiaconic,  248,  249 
hydrochloric,  diluted,  477,  481 
hydrocyanic,  228 
malic,  140 

nitrohydrochloric,  479,  488 
phosphoric,  diluted,  479,  489 
sodium  phosphate,  430 
sulfuric,  diluted,  480,  491 
tannic,  glycerite,  370,  372,  373 
Acidum  aceticum  dilutum,  478 
hydrochloricum  dilutum,  477 
nitrohydrochloricum,  479 
phosphoricum  dilutum,  479 
sulfuricum  dilutum,  480 
Aconite  and  chloroform  liniment 
284,  286  ’ 

fluidextract,  215,  220 
hydrolysis  of,  221 
I)H  of,  221 
tincture,  179,  191 
Aconitine,  reference,  191  221 
Adej)s  benzoinatus,  477  ’ 

Adhesive  plaster,  345 
sterile,  345,  346 
tape,  345 

Adrenalin  chloride  solution  1:1000 
52  ’ 

Adsorbed  film  theory,  270 
After-shave  lotions,  .33 


Alcohol,  diluted,  477,  480 
dilutum,  477 

fricamentum  compositum,  478 
isopropvl  rubbing  compound,  478, 
485 

isopropylicum  fricamentum  com¬ 
positum,  478 

rubbing  compound,  478,  485 
regulations  for,  485 
Alkaline  aromatic  solution,  44,  63, 
368 

rhubarb  elixir,  146,  156 
sulfur  ointment,  315,  329,  330 
Allyl-iso- thiocyanate,  347 
Aloe  and  mastic  ])ills,  415,  416 
pills,  415,  417 
tincture,  179,  191 
Aloin,  415,  417,  418 

belladonna,  cascara,  and  podo¬ 
phyllum  pills,  415,  417 
strychnine  and  belladonna  pills, 
415,  417 

belladonna,  and  cascara  pills, 
415,  417 

ipecac  pills,  415,  418 
Althea,  424 

syrup,  122,  128 

Aluminum  acetate  solution,  44,  60 
chloride  solution,  44,  61 
hydroxide  gel,  113,  114 
dried,  113,  115 
phosphate  gel,  113,  115 
subacetate  solution,  44,  60,  61 
chemistry  of,  61 
Amaranth  solution,  42,  48 
Aminoacetic  acid  elixir,  143,  148 
Aminophylline  injection,  89 
tablets,  463 

Aminopyrine  elixir,  143,  149 
tablets,  463 

Ammonia,  household,  49 
liniment,  263,  284,  286 
soap,  286,  350 
solution,  diluted,  42,  49 
packaging  of,  49 
strong,  42 

spirit,  anisated,  162,  166 
aromatic,  161,  163 
Ammoniacal  silver  nitrate  solution 
47,  ^4  ’ 

Ammoniated  mercury  ointment.  313 
318  ’  ’ 

glycyrrhizin,  218 
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Ammoiiiated  valerian  tincture,  182, 

201 

Ammonium  acetate  solution,  44,  62 
chemistry  of,  62 
stock  solutions  of,  62 
bromide  elixir,  143,  149 
carbamate,  62,  164 
carbonate,  62,  107,  163,  164 
chloride  capsules,  494 
tablets,  470 

valerate  elixir,  143,  149 

Ampullae  calcii  chloridi,  94 
calcii  levulinatis,  94 
camphorae,  94 
ephedrinae  sulfatis,  94 
ferri  ammonii  citratis  viridis,  94 
cacodylatis,  94 
hydrai'syri  salicylatis,  94 
succinimidi,  95 
iodi,  94 

mafjnesii  sulfatis,  94 
methenaminae,  95 
procainae  hydrochloridi,  95 
quininae  dihydrochloridi,  95 
et  ureae  hydrochloridi,  95 
sodii  cacodylatis,  95 

indigotindisulfonatis,  95 
iodidi,  95 
salicylatis,  95 
et  iodidi,  96 

cum  colchicina,  96 
thiosulfatis,  96 
stibopheni,  96 
strophanthini,  96 

Ampuls,  administration  of,  77,  78 
composition  of,  81 
definition  of,  79 
filling  of,  82,  83 
invention  of,  81 
sealing  of,  83,  84 
shapes  of,  81 
sterilization  of,  84 
tests  for,  85 
calcium  chloride,  94 
levulinate,  94 
camphor,  94,  99 
ephedrine  sulfate,  94,  99 
ferric  ammonium  citrate,  green, 

94,  99 

cacodylate,  94 
iodine,  94 

magnesium  sulfate,  94 
mercuric  salicylate,  94,  99 
succinimide,  95 
methenamine,  95 
])rocaine  hydrochloride,  95 
quinine  and  urea  hydrochloride, 

95,  100 

dihydrochloride,  95 
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sodium  cacodylate,  95 

indigotindisulfonate,  95,  100 
iodide,  95 
salicylate,  95,  100 
and  iodide,  96 

with  colchicine,  96 
thiosulfate,  96,  100 
stibophen,  96,  100 
strophanthin,  96 
Amygdalin,  228 
Amylolytic  enzymes,  245 
Analgesic  balm,  327 
Anhydrohydroxyprogesterone  tab¬ 
lets,  463 

Anhydrous  morphine,  246,  382 
Anisated  ammonia  spirit,  162,  166 
Anise  spirit,  162,  166 
water,  24,  30 

Anticoagulant  acid  citrate  dextrose 
solution,  43,  59 

sodium  citrate  solution,  43,  59 
Antimony  sodium  thioglycollate  in¬ 
jection,  89 
Anti])hlogistine,  349 
Antiseptic  powder,  384 
solution,  N.  F.,  44,  62,  368 
A])oniorphine  hydrochloride  tablets, 
463 

Aqua,  24 

amygdalae  amarae,  25 
anisi,  24 

aurantii  florum,  24 
camphorae,  24 
chloroformi,  25 
cinnamomi,  24 
destillata,  24 
sterilis,  24 
foeniculi,  24 
gaultheriae,  25 
liamamelidis,  25 
mentliae  piperitae,  24 
viridis,  24 
})henolata,  25 
pro  injectione,  24 
regia,  479 
rosae,  24 
fortior,  24 

Aquaphor,  300,  317,  424 
Arecoline  hydrobroniide  tablets,  4/1 
Arnica,  flui<textract  of,  215,  221 
tincture,  179,  191 

Aromatic  ammonia  spirit,  161,  162, 
163 

chemistry  of,  164 
preparation  of,  164 
properties  of,  164 
storage  of,  164 
use  as  menstruum,  196,  -01 
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cascara  sagraila  fluidoxtract,  214, 

217 

debittorizing  of,  218 
flavoring  and  sweetening  of, 

218 

percolation  of,  218 
popularity  of,  218 
castor  oil,  478,  486 
preparation  of,  486 
chalk  powder,  378,  381 
composition  of,  381 
elixir,  143,  147 
red,  143,  149 

eriodictyon  syrup,  122,  131,  157 
powder,  378,  381 
rliubarl)  tincture,  177,  179 
syrup,  121,  125 

sodium  perborate  N.  F.,  479,  489 
spray,  364 
Arsenic,  64 

and  mercuric  iodides  solution,  45, 

63 

antidote,  68 

chloride  solution,  45,  64 
tri-iodide,  63 
trioxide,  64 
taldets,  471 

Arsenious  acid  solution,  45,  64 
Asafetida,  gum,  258,  259 
pills,  415,  418 
tincture,  180,  191 
Ascorbic  acid  tablets,  464 
Aspidium  oleoresin,  253,  254 
filicin  content  of,  255 
Atropine  sulfate  tablets,  464 
Azocliloramid,  51 

B 

Balsam,  tolu,  247,  260,  262 
Balsams,  constituents  of,  247,  260 
Balsamum  peruvianum,  260 
tolutanum,  260 
Barbital  elixir,  143,  149 
tablets,  464 
sodium,  464 

Barium  chloride  tablets,  471 
Basham’s  mixture,  46 
Basic  ferric  acetate,  69 
sulfate,  67 

lead  carbonate,  70,  71 
Bay  rum,  171 
Beef  extract,  236 
iron,  and  wine,  478,  485 
Belladonna  extract,  235,  417 
alkaloidal  content  of,  237 
menstruums  for,  237  ’ 
preparation  and  uses  of  ‘>37 
238 


Belladonna — Cont ’d 

leaf  fluidextract,  215,  221,  224, 
226 

alkaloids  in,  221 
preparation  of,  221 
purity  rubric  of,  221 
liniment,  284,  287 
ointment,  312,  315 
chlorophyll  in,  315 
diluted  alcohol  in,  315 
plaster,  345,  347 
root  fluidextract,  215,  221 
alkaloiils  in,  221 
no  chlorophyll  in,  221 
tincture,  178,  182 

incompatibilities  of,  183 
Belladonnine,  226 
Bentonite,  102 
magma,  103 
Benzaldehyde,  140 
spirit,  162,  166 

Benzalkonium  chloride  solution,  42, 
50 

Benzoic  acid,  261,  262 
and  salicylic  acid  ointment,  314, 
324 

Benzoin,  247,  260,  261 
tincture,  177,  178,  183,  261 
compound,  177,  178,  183,  261 
Benzoinated  lard,  299,  477,  481 
Benzoinum,  260 
Benzyl  benzoate,  481 
lotion,  290,  291,  481 
saponated,  477,  481 
cinnamate,  262 

Benzylis  benzoas  saponatus,  477 
Berl)erine,  196,  224 
Bismuth  magma,  103,  107 
])aste,  336,  338 

potassium  tartrate  injection,  89, 
96 

subcarbonate  tablets,  471 
sul)gallate  tal)lets,  471 
subnitrate  tablets,  471 
subsalicylate  injection,  89 
Bitter  almond  water,  25,  32 
orange  elixir,  145,  154 

peel  tincture,  177,  179,  189 
Black  lotion,  291,  2i)2 
Boiling  water,  uses  of,  26 
Bolted  sugar,  378 
Bolusc's,  400 

Boric  acid  ointment,  312,  315 
solution,  45,  65 

Boroglycerin  glycerate,  370,  371 
Bottle  method,  272,  281 
Bougies,  361 
Brandy,  161 
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Ilromides  elixir,  five,  129,  144,  150 
syrup,  122,  128 
Brownian  movement,  272 
Brucine,  200,  225 
Bucliu  Iluidextraet,  215,  222 
volatile  oil  in,  222 
juniper,  and  potassium  acetate 
elixir,  144,  150 

C 

Cacao  butter,  354,  356,  358 
suppositories,  357 
Cacao  syrup,  122,  129 
Cachets,  393 

Caementum  zinci  compositionum  et 
eugenolis,  480 

Caffeine  and  sodium  benzoate  injec¬ 
tion,  89,  96 
tablets,  471 
Calamine,  374 
liniment,  284,  287 
lotion,  291,  292,  294 
phenolated,  291,  293 
ointment,  324 

Calcium  and  sodium  glycerophos¬ 
phates  elixir,  144,  150 
carbonate  tablets,  472 
chloride  ampuls,  94 
injection,  94 

gluconate  injection,  89,  97 
tablets,  472 

hydroxide  solution,  42,  50 
lactate  tablets,  472 
levulinate  ampuls,  94 
Calomel,  420 

and  soda  taldets,  473 
ointment,  314,  328 
tablets,  473 

Camphor  ampuls,  94,  99 
and  soap  liniment,  283,  285 
liniment,  283,  285 
ointment,  314,  325,  367 
spirit,  162,  166 
water,  24,  30 

Camphorated  opium  tincture,  177, 
179,  188 
phenol,  479,  488 
soap  liniment,  284,  288 
Cantharides  cerate,  332 
tincture,  180,  192 
Cantharidin,  192,  332,  333 
Capsaicin,  192 

Capsicum  ointment,  314,  325 
oleoresin,  254,  255 
tincture,  180,  192 

Capsulae,  ammonii  chloridi,  494 
carbonei  tetrachloridi,  496 
diethylstill)estrolis,  494 
digitalis,  494 


Capsulae — Cont ’d 

diplienylhydantoini  sodici,  494 
ephedrinae  sulfatis,  496 
et  phenobarbitalis,  496 
ferri  ammonii  citratis,  494 
carljonatis  saccharati,  496 
reducti,  496 
hexavitaminarum,  494 
metliacliolinae  chloridi,  494 
olei  chenopodii,  496 
hippoglossi,  494 
ricini,  496 

oleovitaminae  A,  494 
et  D  concentratae,  495 
pentobarl)itali  sodici,  495 
quininae  sulfatis,  497 
stramonii,  497 
tetrachloroaethyleni,  495 
theobrominae  et  sodii  acetatis, 

495 

totaquinae,  495 
triasyni  B,  495 

Capsules,  capping  of,  395,  399 
cleaning  of,  399 

composition  and  color  of,  395 
description  and  sizes  of,  395,  396, 
397 

filling  of,  398,  399 
gelatin  solution  for,  397 
manufacture  of,  396 
molds  for,  397 
methyl  cellulose,  397 
moisture  and  temperature  effects 
on,  396 
official,  494 

ammonium  chloride,  494 
carbon  tetrachloride,  496 
castor  oil,  496 
chenopodium  oil,  496 
diethylstilbestrol,  494 
digitalis,  494 

diphenylhydantoin  sodium,  494 
ephedrine  sulfate,  496 
and  plienol)arbital,  496 
ferric  ammonium  citrate,  494 
ferrous  carbonate,  saccharated, 

496 

halibut  liver  oil,  494 
hexavitamin,  494 
methacholine  chloride,  494 
oleovitamin  A,  494 

and  1),  concentrated,  495 
pentobarbital  sodium,  495 
quinine  sulfate,  497 
reduced  iron,  496 
stramonium,  497 
tetrachloroetliylene,  495 
theobromine  and  sodium  acetate, 
495 
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Capsules,  official — Cont’d 
totaquine,  495 
triasyii  B,  495 
veterinary,  395 
Carbachol  injection,  89 
tablets,  464 

Carbarsone  taldets,  472 
Carbolic  acid,  482 
solution,  483 

Carbonate,  basic  lead,  70,  71 
Carbonated  draught,  427 
Carbon  tetrachloride  capsules,  496 
Cardamom  spirit,  compound,  151, 
162,  167 

tincture,  compound,  177,  178,  183 
Carminative  mixture,  103,  105 
Carmine,  source  and  composition,  65 
solution,  45,  65 
Caro,  ferruni  et  vinum,  478 
Cascara,  217 
bitter,  217,  218 
sagrada  elixir,  144,  151 
extract,  235 

boiling  ])ercolate  of,  238 
uses  of,  238,  417 
tablets,  464 

tiuidextract,  214,  217 
aromatic,  214,  217 
Castile  soap,  356 
Castor  oil,  aromatic,  478,  486 
capsules,  496 

Cataplasm,  kaolin,  349,  350 
Cataplasms,  349 

Cataria  and  fennel  elixir,  144,  151 
Cement,  zinc  compounds  and  eugenol, 
480,  493 
Cephaeline,  219 
Cerate,  332 

cantharides,  332,  333 
lead  subacetate,  333 
rosin,  332,  333 

compound,  332,  334 
Cerates,  consistency  and  stability  of, 
331 

Ceratum,  332 
cantharidis,  332 
plumbi  subacetatis,  332 
resinae,  332 
compositum,  332 
Certified  food  colors,  452 
Chalk  mixture,  103 
powder,  aromatic,  378,  381 
comj)ound,  379,  381 
Chenopodium  oil  capsules,  496 
Cherry  juice,  129,  139 
benzaldehyde  in,  140 
malic  acid*  in,  140 
syrup,  122,  129,  130 
Chiniofon  tablets,  464 


Chlorinated  soda  solution,  59 
Chloroazodin  solution,  42,  50 
Chloroform  liniment,  283,  285 
spirit,  163,  167 
water,  25,  33 

Chloroformic  coal  tar  solution,  45, 
66 

Cholesterol,  321 
Cholic  acid,  240 
Chondrus  mucilage,  109,  111 
Chrysarobin  ointment,  312,  316 
Cimicifuga  tiuidextract,  215,  222 
resinous,  nature  of,  222 
Cinchona  alkaloids  elixir,  144,  151 
tincture,  compound,  182,  192,  193 
Cinchophen  tablets,  472 
Cinnamic  acid,  261,  262 
Cinnamon  spirit,  162,  165 
syrup,  122,  130 
tincture,  180,  193 
water,  24,  31 

Citrated  caffeine  tablets,  472 
Citric  acid  syrup,  121,  124 
terebinthinate  odor  in,  124 
Clorox,  59 

Closets,  drjdng,  441,  455 
Coal  tar,  323 

ointment,  313,  323 
solution,  45,  65 

chloroformic,  45,  66 
Cocaine  hydrochloride  tablets,  472 
Cochineal,  45,  65 
Cocoa  Ciuinine,  129 
syrup,  122 

Codeine  phosphate,  138 
tablets,  464 
sulfate  tablets,  464 
Cod  liver  oil  emulsion,  265,  271, 
278,  279 

with  malt,  278,  280 
('olchicine,  193,  194,  222 
tablets,  465 

Colchicum  corn  fluidextract,  215, 
222 

seed  fluidextract,  215,  222 
defatting  of,  222 
potency  of,  222 
tincture,' 180,  194 
Cold  cream,  263,  298,  322 
Collapsible  tubes,  310 
Collodion,  295,  296,  297 
flexible,  295,  296,  297 
salicylic,  296,  297 
Collodium,  296 
flexile,  296 
salicylicum,  296 

Colocynth  and  jalap  pills,  com¬ 
pound,  415,  418 
extract,  236,  242 
compound,  236,  242,  418 
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Cologne  water,  163,  171 
Compound  acetanilid  powder,  378, 
381 

acetylsalicylic  acid  paste,  336, 
337 

benzaldehyde  elixir,  143,  14!) 
benzoin  tincture,  177,  183,  367 
cardamom  elixir,  144,  150 
spirit,  151,  162,  167 
tincture,  177,  178,  183 
chalk  powder,  379,  381 
cinchona  tincture,  180,  192 
colocynth  and  jalap  pills,  415, 
418 

extract,  236,  242,  418 
cudbear  tincture,  180,  194 
effervescent  powders,  378,  379, 
380,  381 

ephedrine  spray,  364,  365 
ether  spirit,  163,  167,  487 
gambir  tincture,  181,  195 
gentian  tincture,  177,  178,  185 
glycerophosphates  elixir,  144,  152 
glycyrrhiza  powder,  383 
hypophosphites  syrup,  123,  135 
jalap  powder,  379,  382 
lavender  tincture,  177,  178,  186 
menthol  ointment,  314,  327,  367 
spray,  364,  365 

mild  mercurous  chloride  jjills, 
416,  420 

myrcia  spirit,  163,  170 
opium  and  glycvrrhiza  mixture, 
103,  i06 

orange  spirit,  162,  165 
pepsin  elixir,  145,  156 
resorcinol  ointment,  315,  329 
rhubarb  powder,  379,  382 
rosin  cerate,  332,  334 
sarsaparilla  syrup,  121,  126 
senna  powder,  379,  383 
serenoa  and  sandalwood  elixir, 
146,  157 

sodium  borate  solution,  48,  75, 
368 

salicylate  and  gelsemium  elixir, 
146,  157 

soft  soap  liniment,  284,  288 
squill  syrup,  123,  137,  139 
sulfur  ointment,  315,  330 
tar  ointment,  330 
taraxacum  elixir,  146,  158 
vanillin  elixir,  146,  158 
spirit,  163,  171 
white  pine  syrup,  124.  137 
with  codeine,  124,  138 
zinc  sulfate  powder,  375,  383 
Concrete  oleoresin,  252,  253,  256 
Condition  powders,  252 


Confectioners’  sugar,  378 
Convolvulin,  248 
Copaiba,  254,  257 

mixture,  composition  of,  106 
Copaivic  acid,  257 
Copper  citrate  ointment,  312 
Corn  silk,  228 
Cough  medicines,  118 
Coumarin,  201,  491 
Crenior  sobs  N.F.,  480 
Cresol,  solubility  of,  51 

solution,  saponated,  42,  51,  53 
Crude  rubber,  purification  of,  341 
Cube!)  oil,  256 
oleoresin,  254,  256 
Cudbear,  138 

tincture,  180,  194 
compound,  180,  194 
Cupric  citrate  ointment,  312,  316 

D 

D  and  C  brown  No.  1,  74 
Dandelion  root  fluidextract,  216 
Decoctions,  37,  232 
Decongestants,  nasal,  366 
Deeniulsification,  275 
De-ionization  process,  limitations 
of,  23 

De-ionized  water,  21 
De-ionizer,  flow  diagram,  22 
Dentifrice,  N.  F.,  478,  486 
Dentifricium  N.F.,  478 
Deodorant,  383 

Dextrose,  and  sodium  chloride  in¬ 
jection,  89,  97 
in  syrups,  117 
Diacolation,  209 
Diaphoretic  powder,  382 
Diethylstilbestrol  capsules,  494 
injection,  89 
tablets,  465 
Digitalis  capsules,  494 
extract,  236 

preparation  of,  243 
standard  for,  243 
infusion,  36,  37 
injection,  90 
leaf,  184 

fat-free  tincture  of,  185 
reference  standard,  U.  S.  P.,  184 
tablets,  465 
tincture,  177,  178,  184 
Digitoxin  injection,  90 
tablets,  465 
Digoxin  injection,  90 
tablets,  465 

Dihydromorphinone  hydrochloride 
tablets,  465 
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Diluted  acetic  acid,  478,  485,  490 
alcohol,  477,  480 
ammonia  solution,  42,  40 
hydrochloric  acid,  477,  481 
lead  subacetate  solution,  46,  70 
nitrohydrochloric  acid,  470,  488 
phosphoric  acid,  470,  480 
sodium  hypochlorite  solution,  48, 
75 

sulfuric  acid,  480,  401 
Diphenylhydantoin  sodium  cap¬ 
sules,  404 

Discontinuous  phase,  266 
Dispersed  phase,  266 
Distilled  water,  17,  24,  26 
sterile,  24,  28 

witch-hazel  extract,  25,  34 
Dried  aluminum  hydroxide  gel, 
113,  115 
juices,  232 
yeast  tablets,  470 
Droppers,  care  of,  367 
Drv  liver  extract,  235 

E 

Effervescent  potassium  citrate, 
432 

powders,  compound,  378,  370,  380 
measuring  cups  for,  380 
packaging  of,  381 
salts,  427,  428 

sodium  phosphate,  430,  432,  433 
Egg  yolk,  use  of,  289 
Elixir,  aminoacetic  acid,  143,  148 
aminopyrine,  143,  149 
ammonium  bromide,  143,  140 
ammonium  valerate,  143,  140 
aromatic,  143,  147 
red,  143,  149 
barbital,  143,  149 
benzaldehyde,  compound,  143, 
149 

bitter  orange,  145,  154,  155 
buchu,  juniper,  and  potassium 
acetate,  144,  150 
calcium  and  sodium  glycerophos¬ 
phates,  144,  150 
cardamom  compound,  144,  150 
cascara  sagrada,  144,  151 
cataria  and  fennel,  144,  151 
cinchona  alkaloids,  144,  151 
five  bromides,  129,  144,  150 
gentian,  144,  151 

glyeerinated,  144,  151 
glycerophosphates,  compound, 
144,  152 

glycyrrhiza,  144,  152 
high-alcoholic,  153 


Elixir — Cont’d 

iron  and  strychnine,  145,  153 
phosphates,  145,  153 
iron,  quinine,  and  strychnine, 
145,  152,  153 
phosphates,  145,  153 
iso-alcoholic,  141,  145,  153,  154 
low-alcoholic,  153 
pentobarbital,  145,  155 
pepsin,  145,  155 

and  rennin,  145,  155 
compound,  145,  156 
phenobarbital,  143,  148 
potassium  bromide,  146,  156 
rhubarb,  alkaline,  146,  156 
serenoa  and  sandalw'ood,  com¬ 
pound,  146,  157 
sodium  bromide,  146,  157 
sodium  salicylate,  146,  157 

and  gelsemium,  compound,  146, 
157 

thiocyanate,  146,  157 
taraxacum,  compound,  146,  158 
terpin  hydrate,  146,  158 
and  codeine,  146,  158 
three  bromides,  144,  150 
vanillin,  compound,  146,  158 
viburnum  pruuifolium,  146,  150 
Elixir  era,  141 
Elixir  (latinized  titles): 
acidi  aminoacetici,  143 
aminopyrinae,  143 
ammonii  broinidi,  143 
valeratis,  143 
aromaticum,  143 
rubrum,  143 
aurantii  amari,  145 
barbitali,  143 

benzaldehydi  compositum,  143 
bromidorum  quinque,  144 
trium,  144 

buchu,  juniperi,  et  potassii  ace- 
tatis,  144 

calcii  et  sodii  glycerophospha- 
tum,  144 

cardamomi  compositum,  144 
cascarae  sagradae,  144 
catariae  et  foenieuli,  144 
cincjionae  alkaloidorum,  14-1 
ferri  et  strychninae,  145 
phosphatum,  145 
quininae  et  strychninae,  145 
phosphatum,  145 
gentianae,  144 
glycerinatum,  144 
glycerophosphatum  compositum, 
144 

glycyrrhizae,  144 
iso-alcoholicum,  145 
pentobarbitali,  145 
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Elixir  (latinized  titles) — Cont’d 
pepsini,  145 

compositum,  145 
et  rennini,  145 
phenobarbitali,  143 
potassii  bromidi,  146 
rhei  alkalinum,  146 
serenoae  et  santali  compositum, 
146 

sodii  bromidi,  146 
salicylatis,  146 

et  gelsemii  compositum,  146 
thiocyanatis,  146 
taraxaci  compositum,  146 
terpini  et  codeinae,  146 
hydratis,  146 

vanillini  compositum,  146 
viburni  pruuifolii,  146 
Elixirs,  141,  142 
Ellagic  acid,  227 
Ellagitannin,  227 
Emetine,  219 

hydrochloride  injection,  90 
Emodin,  217,  220,  225 
Emollients,  299 
Emplastrum  adhaesivum,  345 
sterile,  345 
belladonnae,  345 
plumbi  oleatis,  345 
sinapis,  345 

Emulsification,  research  in,  267 
theories  of,  267-270 
Emulsified  butter  fat,  275 
Emulsifiers,  265 

Emulsifying  agents,  269,  271,  272, 
273 

nature  of,  274 
Emulsin,  228 

limulsion,  cod  liver  oil,  265,  271, 
279,  280 

with  malt,  278,  280 
liquid  petrolatum,  280 

with  phenolphthalein,  274,  278, 
280 

pine  oil  concentrate,  278,  281 
turpentine  oil,  278,  281 
Emulsions,  acids  in,  272 
artificial,  264 
breaking  of,  275 
chromatic,  281 
classes  of,  264 
clear,  281 
coloring  of,  274 
components  of,  265 
cosmetic,  275 
cracking  of,  275 
creaming  of,  275 
deemulsification  of,  275 
definition  of,  265,  270 


Emulsions — Cont 'd 

electrical  conductance  of,  266 
examples  of,  263,  264 
false,  264 
film,  276 
flavoring  of,  274 
freezing  of,  276 
heating  of,  266 
making  of,  266,  272 
energy  in,  265 
machines  for,  276,  277,  278 
methods  for,  271,  272,  279 
manufactured,  264 
meaning  of  emulsion,  264 
modern  theories  of,  267,  268,  269, 
270 

natural,  264 

overagitation  of,  272,  276 
permanent,  270 
phases  of,  266 
preservatives  in,  274,  275 
primary,  271,  274,  279,  280 
stability  of,  274,  275 
transparent,  281 
types  of,  266,  269 
testing,  266,  267 
Emulsive  bases,  356 
Emulsum  olei  morrhuae,  278 
cum  malto,  278 
olei  pini  concentratum,  279 
terebinthinae,  278 
petrolati  liquidi,  278 

cum  phenolphthaleino,  278 
Endodermatic  ointments,  301 
Enzymes,  fat-splitting,  414 
Ephedrine,  365 
alkaloid,  364 

hvdrochloride  tablets,  472 
jelly,  114 
spray,  364 

compound,  364,  365 
odor  of,  365 
preparation  of,  365 
sulfate  ampuls,  94,  99 
capsules,  496 

and  phenobarbital  capsules,  496 
injection,  94 
jelly,  114,  115 

composition  of,  115 
solution,  45,  66 
isotonicity  of,  66 
syrup,  122,  131 

preparation  of,  131 

tablets,  465 

Epidermatic  ointments,  301 
Epinephrine  inhalation,  367 
injection,  90 
solution,  42,  52 
Ergocristine,  223 
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Ergonovine,  223 

iiialeate  injection,  90,  223 
tal)lets,  223,  465 
Ergosine,  223 
Ergot  extract,  236 
diluents  for,  243 
preparation  of,  243 
fluidextract,  222 
alkaloids  of,  223 
defatting  of,  222 
prepared,  478,  486 
defatting  of,  486 
stability  of,  486 
Ergota  preparata,  478 
Ergotamine,  223 
tartrate,  223 

tablets,  223,  465 
Ergotoxine,  223 

Eriodictyon  fluidextract,  215,  223 
constituents  of,  223 
uses  of,  223 

syrup,  aromatic,  122,  131,  132,  157 
Erythrityl  tetranitrate  tablets,  466 
Ether  spirit,  163,  167 

compound,  163,  167,  487 
Ethereal  oil,  479,  487 
Ethyl  aminobenzoate,  491 
ointment,  312,  316 
nitrite  spb-it,  161,  163,  167,  1()8, 
169 

Ethylenediamine  solution,  42,  53 
Eucerin,  300 
Eutectic  mixture,  384 
mixtures,  308,  387 
Expectorant  mixture,  103,  106 
Extract,  beef,  236,  241,  242 
])elladonna,  234,  235,  237,  238,  417 
cascara  sagrada,  234,  235,  238, 
417 

colocynth,  234,  236,  242 
compound,  236,  242,  418 
digitalis,  234,  236,  243 
ergot,  234,  236,  243 
gentian,  234,  236,  243,  244 
glycyrrhiza,  218,  235,  238,  239 
pure,  238,  239 
hydrastis,  234,  236,  244 
hyoscyamus,  234,  236,  244,  418 
leptandra,  234,  236,  244 
liver,  234,  235,  239,  240 
malt,  234,  236,  245,  280 
nux  vomica,  234,  236,  245 
opium,  234,  237,  246 
ox  bile,  234,  235,  240 
rhubarb,  234,  237,  246 
rice  polishings,  234,  235,  241 
^  stramonium,  234,  235,  241 
Extraction  processes,  209 
continuous  extraction,  209 


Extraction — Cont ’d 
diacolation,  209 
simple  percolation,  208 
Extractive,  233 
Extractives,  232 
Extractors,  209 
Extracts,  229 
aging  of,  234 

apotheme  and  humin  in,  233 
assay  standards  for,  234 
boiling  of,  23 1 
chemical  change  in,  233 
color  in,  233 

concentration  of,  231,  233 

constituents  of,  232 

defatting  of,  231 

definition  of,  229 

diluents  for,  233,  234 

drug  relationship  to,  234 

effects  of  air  and  heat  on,  232 

enzyme  activity  of,  234 

j)ackaging  of,  235 

pilular,  229 

j)o\vdered,  229 

])reparation  of,  230 

j)reservation  of,  234 

soft,  229,  230 

softening  of,  307 

solid,  229 

standardization  of,  234 
Extractum  belladonnae,  235 
earn  is,  236 

cascarae  sagradae,  235 
colocynthidis,  236 
digitalis,  236 
ergotae,  236 
fellis  l)ovis,  235 
gentianae,  236 
glycyrrhizae,  235 
purum,  235 
hepatis,  235 
liydrastis,  236 
hyoscyami,  236 
leptandrae,  236 
inalti,  236 
nucis  vomicae,  236 
opii,  237 

l)erpolitionuin  oryzae,  235 
rhoi,  237 
stramonii,  235 

F 

Fats,  definition  of,  52 
F.  1).  and  C.  No.  2,  48 
Fennel  water,  24,  31 
Ferric  acetate,  basic,  69 

ammonium  citrate  ampuls,  green 
94,  99  >  ^  } 

capsules,  494 
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Ferric — Cont’d 
cacodylate  ampuls,  94 
injection,  94 
chloride  solution,  45,  66 
tincture,  194 

citrochloride  tincture,  180,  195 
suhsulfate  solution,  45,  67,  68 
sulfate  solution,  46,  68 
Ferrous  carlionate,  419,  422,  423 
mass,  421 
pills,  416,  418 
saccliarated,  423 
capsules,  496 
chloride  solution,  66,  67 
iodide  syrup,  119,  122,  132 
sulfate  crystals,  422 

sulfuric  acid  in,  422 
syrup,  122,  123 
tablets,  466 
Filicic  acid,  254 
Filicin,  253,  254 
crude,  255 

Five  bromides  elixir,  129,  144,  250 
Flexible  collodion,  296,  297 
Fluidextract  aconite,  215,  220 
arnica,  215,  221 

belladonna  leaf,  215,  221,  226 
root,  215,  221 
buchu,  215,  222 
cascara  sap;rada,  214,  217 
aromatic,  214,  217 
cimicifuga,  215,  222 
colchicum  conn,  215,  222 
seed,  215,  222 
ersot,  215,  222,  223 
eriodictyon,  215,  223 
gelsemium,  215,  223 
fjentian,  215,  223 
giiifjer,  214,  218 
glycyrrhiza,  214,  218,  219 
grindelia,  215,  224 
hamamelis  leaf,  216,  224 
hydrastis,  216,  224 
hvoscyamus,  216,  224 
ipecac,  214,  219,  220 
lobelia,  224 
mix  vomica,  216,  225 
rhubarb,  216,  225 
sarsaparilla,  214,  220 
senega,  210,  225 
senna,  214,  220 
serenoa,  216,  225 
squill,  216,  226  ^ 
stramonium,  216,  226 
taraxacum,  216,  226 
thyme,  216,  227  ^ 
triticum,  217,  227 
uva  ursi,  217,  227 
valerian,  217,  227 


Fluidextract — Cont  M 

viburnum  prunifolium,  217,  227 
wild  cherry,  217,  228 
zea,  217,  228 
Fluidextracts,  202 
alcohol  in,  205 
clarification  of,  213 
concentration  of,  202,  203 
definition  of,  202,  203 
effects  of  evaporation  on,  205 
light  and  temperature  on,  205 
extraction  procedures  for,  202 
introduction  of,  202 
number  official,  203 
preparation  of,  204,  206 
precipitates  in,  204,  205,  211 
preservatives  for,  213 
settling  period  for,  204 
Fluidextractum  aconiti,  215 
arnicae,  215 
belladonnae  folii,  215 
radicis,  215 
buchu,  215 

cascarae  sagradae,  214 
aromaticum,  214 
cimicifugae,  215 
colchici  cormi,  215 
seminis,  215 
ergotae,  215 
eriodictyi,  215 
gelsemii,  215 
gentianae,  215 
glycyrrhizae,  214 
grindeliae,  215 
hamameliilis  folii,  216 
hydrastis,  216 
hyoscyami,  216 
ipecacuanhae,  214 
lobeliae,  216 
nucis  vomicae,  216 
pruni  virginianae,  217 
rhei,  216 

sarsaparillae,  214 
scillae,  216 
senegae,  216 
sennae,  214 
serenoae,  216 
stramonii,  216 
taraxaci,  216 
thymi,  216 
tritici,  217 
uvae  ursi,  217 
Valerianae,  217 
viburni  prunifolii,  217 
zeae,  217 
zingiberis,  214 

Formaldehyde  solution,  41,  42,  53 
Formic  acid  spirit,  163,  170 
Fruit  syrups,  120 
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G 

Ganiltir  tincture,  compound,  181,  195 
Gumhofje,  420 

Gargarisma  potassii  chloratis  cum 
ferro,  479 
Gargles,  3(38 

Gel,  aluminum  hydroxide,  113,  114 
dried,  113,  *115 
])liosphate,  113,  115 
Gelatin,  coating  for  pills,  410,  411 
shells  of,  395 
uses  of,  112,  129 
glycerinated,  477,  481 
glycerite  of,  420 
Gelatinum  glycerinatum,  477 
Gelatum  alumini  hydroxidi,  113 
siccuin,  113 
phosphatis,  113 
epliedrinae  sulfatis,  114 
methvlrosanilinae  chloridi,  114 
Gels,  112,  113 

hydration  properties  of,  112 
inorganic,  113 
official,  113 
I)roperties  of,  113 
Gelsemiuin  Ouidextract,  215,  223 
potency  of,  223 
tincture,  181,  195 
Gentian  elixir,  144,  151 
glycerinated,  144,  151 
extract,  236,  243 
Ouidextract,  215,  223 
tincture,  177,  178,  185 
Ginger  fluidextract,  214,  218 
constituents  of,  218 
oleoresin,  254,  256 
oil  in,  256 
uses  of,  256,  417 
syrup,  20,  122 
Glucose,  245,  417 
liqui(l,  234 

Glycerin  suppositories,  355,  356 
Glycerinated  gentian  elixir,  144,  151 
Glycerins,  370 

Glycerite,  horoglycerin,  370,  371 
iodine  and  zinc  iodide,  371,  373 
of  gelatin,  420 
phenol,  371,  373 
starch,  372 

tannic  acid,  370,  372,  373 
tragacanth,  371,  374 
Glycerites,  370 
Glyceritum,  acidi  tannici,  370 
amyli,  370 
horoglycerini,  370 
iodi  et  zinci  iodidi,  371 
phenolis,  371 
tragacanthae,  371 
Glycerogelatina,  479 


Glycerogelatins,  479,  487 
Glycerophosphates  elixir  compound, 
144, 152 

Glyceryl  orthoborate,  75 
triacetate,  50 
trinitrate  spirit,  163,  170 
tablets,  437,  466 
Glycocholic  acid,  240 
Glycocoll  elixir,  143 
Glycosides,  224 
bitter,  223 
Glycothymoline,  63 
Glycyrriiiza,  424 
elixir,  144,  152 
extract,  218,  235,  239 
pure,  238,  239 
fluidextract,  214,  218 
syrup,  121,  124,  219 
Glycyrrhizin,  219 
Granular  effervescent  salts,  427 
acids  and  acid  salts  in,  430 
characteristics  of,  431 
coloring  of,  432 
definition  of,  427 
drying  of,  431 

equipment  needed,  429,  430,  431 
methods  of  making,  428,  429,  431 
reasons  for,  427 
size  of  granules,  431 
Green  ferric  ammonium  citrate 
ampuls,  94,  99 

Grindelia  fluidextract,  215,  224 
tincture,  172 
Guaiac,  249 

tincture,  ammoniated,  181,  196, 
201 

Guaiaconic  acid,  248,  249 
Guaiacum,  249 
Gum-resins,  257 

II 

Ilalazone  tablets,  473 
Halibut  liver  oil  cai)sules,  494 
Ilamamelis  leaf  fluidextract,  216, 
224 

tannin  in,  224 
water,  25,  33 

Heavy  oil  of  wine,  preparation  of, 
487 

Hexavitamin  capsules,  494 
tablets,  466 

Hexylresorcinol  pills,  415,  416 
High-alcoholic  elixir,  153 
Histamine  ])hosphate  injection,  90 
Homatropine  methylbromide  tablets 
473  ’ 

Homogenization,  effects  of,  on  emul¬ 
sions,  277 

Homogenized  milk,  277 
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Ilydrastine,  196,  224,  244 
Hydrastis  extract,  236,  244 
fluidextract,  216,  224 
tincture,  181,  196 
Ilydriodic  acid  syrup,  121,  124 
Hydrocyanic  acid,  228 
Hydrogen  peroxide  solution,  54 
acetanilid  in,  54 
action  and  uses  of,  54 
aniline  odor  in,  54 
concentrations  of,  55 
preparation  of,  54 
stability  of,  54 

Hydrophilic  ointment,  313,  319 
petrolatum,  313,  320 
Hyoscyamine,  226,  244 
Hyoscyamus  extract,  236 
fluidextract,  216,  224 
tincture,  177,  178,  185 
Hypodermic  tablets,  463 
Hypophosphites  syrup,  123,  134 
compound,  123,  135 

I 

[chtliammol  ointment,  314,  325 
fiifusion,  digitalis,  36,  37 
pots,  36 
process,  36 
process  D,  36 
Infusions,  232 

concentrated,  35,  36,  37 
Infusum  digitalis,  37 
Inhalants,  367 
Inhalation,  epineplirine,  367 
Inhalers,  vaporous,  368 
Injectio  arninophyllinae,  89 

antinionii  sodii  tliioglycollatis,  89 
liismuthi  potassii  tartratis,  89 
subsalicylatis,  89 

calfeinae  et  sodii  benzoatis,  89 
calcii  gluconatis,  89 
carbacholi,  89 
dextrosi,  89 

et  sodii  chloridi,  89 
diethylstilbestrolis,  89 
digitalis,  90 
digitoxini,  90 
digoxini,  90 

emetinae  hydrochloridi,  90 
epinephrinae,  90 
ergonovinae  maleatis,  90 
hepatis,  91 

histaminae  phosphatis,  90 
insulini,  90 
iodopyraceti,  91 
lanatosidi  C,  91 
menadioni  sodii  bisulfitis,  91 
mercurophyllinae,  91 


Injectio — Cont ’d 

mersalylis  et  theopliyllinae,  91 
methacholinae  chloridi,  91 
morphinae,  91 

neostigminae  methylsulfatis,  92 
nicotinamidi,  92 
ouliaini,  92 

papaverinae  hydrochloridi,  92 
parathyroidei,  92 
penicillini  in  oleo  et  cera,  92 
phenolsulfonphthaleini,  92 
picrotoxini,  92 
pituitarii  posterioris,  92 
quininae  et  urethani,  93 
riboflavini,  93 
sodii  ascorbatis,  93 
lactatis,  93 
morrhuatis,  93 

sulfol)roniophthaleini  sodici,  93 
thiaminae  hydrochloridi,  93 
zinco-insulini  protaminati,  90 
Injection  aminophylline,  89 

antimony  sodium  thioglycollate, 
89 

bismuth  potassium  tartrate,  89,  96 
subsalicylate,  89 

caffeine  and  sodium  benzoate,  89, 
96 

calcium  gluconate,  89,  97 
carliachol,  89 
dextrose,  89,  97 

and  sodium  chloride,  89,  97 
diethylstilbestrol,  89 
digitalis,  90 
digitoxin,  90 
digoxin,  90 

emetine  hydrochloride,  90 
epinephrine,  90 
ergonovine  maleate,  90 
liistamine  pliosphate,  90 
insulin,  90,  97 

protamine  zinc,  90,  97 
iodopyracet,  91 
lanatoside  C,  91 
liver,  91 

menadione  sodium  bisulfite,  91 
mercuro{)hylline,  91 
mersalyl  and  theophylline,  91 
methacholine  chloride,  91 
mor{)hine,  91 

neostigmine  methylsulfate,  92 
nicotinamide,  92 
oual)ain,  92,  97 

papaverine  hydrochloride,  92,  98 
jiarathyroid,  92,  98 
penicillin  in  oil  and  wax,  9-,  .  8 
phenolsulfonphthalein,  92,  98 
])icrotoxin,  92 
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pituitary,  posterior,  92 
quinine  and  urethane,  93 
rilioflavin,  93 
sodium  aseorl)ate,  93 
lactate,  93,  98 
niorrliuate,  93,  98 
sulfolu'omoplithalein  sodium,  93 
thiamine  hydrochloride,  93 
InorfTanic  sul)stances,  gels  of,  113 
Insulin  injection,  90,  97 
Interfacial  tension,  269 
Intermediate  phase,  266 
Internal  phase,  266 
Interphase,  266 
lodex,  326 

Iodides  tincture,  181,  196 
Iodine,  325,  326 
ampuls,  94 

ami  zinc  iodide  glycerite,  371,  373 
colorless  tincture  of,  196 
ointment,  314,  325 
solution,  46,  68 
phenolated,  46,  68 
strong,  43,  55,  68 
tincture,  177,  178,  197 
preparation  of,  185 
strength  of,  185,  186 
strong,  181,  185,  197 
Iodized  ointment,  stainless,  314,  326 
lodochlorohvdroxvquinoline  tablets, 
473 

lodopyracet  injection,  90,  91 
Ion-exchange  resins,  synthetic,  23 
Ipecac  and  opium  powder,  379,  382 
morphine  content  of,  382 
syrup,  123,  135 
fluidextract,  214,  219 
syrup,  121,  125 
tincture,  181,  198 
Ipomea  resin,  242,  247,  251 
Iron  and  ammonium  acetate  solu¬ 
tion,  46,  69 
and  manganese,  69 
and  strychnine  elixir,  145,  153 
phosphates  elixir,  145,  153 
cacodylate  ampuls,  94 
oxide,  preparations  of,  69,  491 
peptonized  and  manganese  solu¬ 
tion,  46,  69 

quinine  and  strychnine  elixir  145 
152  ’  ’ 

phosphates  elixir,  145,  153 
reduced,  capsules,  496 
tannate,  373 

Iso-alcoholic  elixir,  141,  145  150 

153,  154  ’ 

Isoeraodin,  217 


Isopropyl  alcohol  rubbing  com¬ 
pound,  478,  485 

Isotonic  sodium  chloride  solution, 
43,  58,  363 

J 

Jalap  powder,  compound,  379,  382 
resin,  247,  248,  249,  251 
Jellies,  113,  114 
lubricating,  108 

Jelly,  ephedrine  sulfate,  114,  115 
methylrosaniline  chloride,  114,  115 
Juices,  139 

cherry,  129,  139 
dried^  232 
fresh,  232 
milky,  258 
official,  139 
popularity  of,  139 
raspberry,  139,  140 
Juniper  tar,  granulation  of,  330 

K 

Kaolin  cataplasm,  349 
Karaya  gum,  112 
Keratin,  enteric  use  of,  411 
Kino  tincture,  198 
Konseals,  388,  393,  394 

L 

Lactated  Einger’s  solution,  43,  58 
Lanatoside  C  injectioji,  91 
tablets,  466 
Lard,  benzoinated,  481 
description  of,  477 
preparation  and  use  of,  482 
fresh,  rancidity  of,  482 
Larkspur  lotion,  199 
tincture,  198 
acetic,  181,  199 
Lavender  spirit,  162,  165 

tincture,  compound,  177,  178,  186 
Lead  and  opium  lotion,  291,  293 
carbonate,  basic,  70,  71 
oleate  ointment,  314,  326 
plaster,  341,  345,  348 
subacetate  cerate,  332,  333 
solution,  46,  70 
water,  46 

Lemon  tincture,  177,  178,  186 

Leptandra  extract,  236,  244,  245 

Levant  storax,  262 

Levigating  agents,  306 

Levigation,  306 

Lime  liniment,  284,  287 

Liming  of  stills,  prevention  of,  23 
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Liniment  aconite  and  chloroform, 
284,  286 

ammonia,  263,  284,  286 
belladonna,  284,  287 
calamine,  284,  287 
camphor,  283,  285 
and  soap,  283,  285 
chloroform,  283,  285 
lime,  284,  287 
neocalamine,  287 
soft  soap,  283,  285 

compound,  284,  288 
solid  soap,  284,  288 
turpentine,  284,  289 
acetic,  272,  284,  289 

Liniments,  absorption  of,  282 
application  of,  282 
classification  of,  283 
composition  of,  282 
definition  of,  282 
number  official,  283 
oleaginous,  282 

Linimentum  aconiti  et  chloroformi, 
284 

ammoniae,  284 
belladonnae,  284 
calaminae,  284 
caleis,  284 
camphorae,  283 
et  saponis,  283 
chloroformi,  283 
neocalaminae,  284 
saponis  mollis,  283 
compositum,  284 
spissum,  284 
terebinthinae,  284 
aceticum,  284 

Liquefied  phenol,  273,  478,  482 

Liquid  opodeldoc,  285 

petrolatum  emulsion,  278,  280 
with  phenolphthalein,  274,  248, 
280 

Liquor  acidi  arseniosi,  45 
borici,  45 

citratis  dextrosi  anticoagulans, 
43 

aethylenediaminae,  42 
alumini  acetatis,  44 
chloridi,  44 
subacetatis,  44 
amaranthi,  42 
ammoniae  dilutus,  42 
fort  is,  42 

ammonii  acetatis,  44 
antisepticus  N.  F.,  d4  .  _ 

argenti  nitratis  amnioniacalis, 
aroniaticus  alkalinus,  44 
arseni  et  hydrargyri  iodidorum, 
45 


Liquor — Cont’d 

benzalkonii  chloridi,  42 
calcii  hydroxidi,  42 
calcis  sulfuratae,  46 
carmini,  45 
chloroazodini,  42 
cocci,  45 

cresolis  saponatus,  42 
ephedrinae  sulfatis,  45 
epinephrinae,  42 
ferri  chloridi,  45 

et  ammonii  acetatis,  46 
I)eptonati  et  mangani,  46 
sul)sulfatis,  45 
tersulfatis,  46 
formaldehydi,  42 
hepatis,  43 

hydrogenii  peroxidi,  42 
iodi,  46 
fort  is,  43 
phenolatus,  46 
magnesii  citratis,  43 
merbromini,  46 
chirurgicalis,  47 
methylrosanilini  chloridi,  47 
nitromersolis,  47 
nucis  vomicae  alkaloidorum, 
picis  carbonis,  45 

chloroformicus,  45 
plumbi  subacetatis,  46 
dilutus,  46 
potassii  arsenitis,  43 
citratis,  47 
hydroxidi,  47 
iodidi,  47 

procainae  hydrochloridi,  47 
resorcinolis  fusci,  47 
ringeri,  43 
lacticus,  43 
sodae  et  menthae,  48 
sodii  arsenatis,  48 

boratis  compositus,  48 
chloridi  isotonicus,  43 
citratis,  48 

anticoagulans,  43 
hypochloritis,  44 
dilutus,  48 
phosphatis,  48 
Liquors,  40 
Listerine,  63 
Liver  extract,  235,  239 
injection,  91 
solution,  43,  55 
Lobelia  fiuidextract,  216,  224 
toxicity  of,  224 
tincture,  181,  199 
Lobeline,  199,  224 
Lotio,  290 
all)a,  291 
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l)pnzylis  l)enzoatis,  291 
calaiiiinae,  291 
plienolata,  291 
flava,  291 
neocalaminae,  291 
plienolata,  291 
nigra,  291 
j)luinl)i  et  opii,  291 
Lotion,  benzyl  benzoate,  290,  291, 
292 

black,  291,  292,  293 
calamine,  291,  292,  294 
phenolated,  291,  293 
lead  and  opium,  291,  293 
neocalamine,  293 
phenolated,  294 
white,  291,  294 
yellow,  291,  294 
Lotions,  290 

Low-alcoholic  elixir,  153 
Lozenges,  424,  425,  426 
Lycopodium,  use  of,  405 
Lysol,  52 

M 

Machines,  compressed  tablet,  437, 
454,  455 

Magma,  bentonite,  103,  104 
bentoniti,  103 
bismuth,  103,  107 
bismuthi,  103 
magnesia,  103,  104,  105 
magnesiae,  103 
Magmas,  102 

Magnesia  magma,  103,  104,  105 
Magnesium  citrate  solution,  40,  43, 
55,  56,  57 

hydroxide  tablets,  473 
sulfate  ampuls,  94 
injection,  94 
trisilicate  tablets,  466 
Malt  extract,  236,  245 
enzymes  in,  245 
food  value  of,  245 
preparation  of,  245 
Maltose,  245 
Mandrake,  251 

Manganese  citrate,  soluble,  69 
Mass,  ferrous  carl)onate,  421  422 
mercury,  421,  423  ’ 

Massa,  ferri  carlxonates,  421 
hydrargyri,  421 
Masses,  420 
Mastic,  247 
May  apple,  251 
Mayonnaise,  271,  272 
Medicated  plasters,  343 


Medicinal  soft  soap,  478,  483,  484 
Menadione  sodium  bisulfite  injec¬ 
tion,  91 
tablets,  466 

Menstruum  I,  acids  in,  211 
glycerin  in,  211 
reasons  for,  211 

Menthol  ointment,  compound,  314, 
327,  367 

spray,  compound,  364,  365 
Merbromin  solution,  46,  71 
stains  of,  71 
surgical,  47,  72 

incompatibilities  of,  72 
uses  of,  71 

Mercurial  ointment,  mild,  312,  316, 
317 

strong,  312,  317,  318,  482 
Mercuric  iodide  tablets,  473 
nitrate  ointment,  314,  327 
oxide  ointment,  red,  314,  327 
yellow,  313,  318 
salicylate  ampuls,  94,  99 
succiTiimide  ampuls,  95 
Mercurochrome,  71 
Mercurophylline  injection,  91 
Mercurous  chloride  ointment,  mild, 
314,  328 
ioilide  tablets,  474 
Mercury,  423,  424 

Idchloride  large  poison  tablets, 
4/4 

small  poison  tablets,  474 
dispersion  of,  317 
mass,  421,  423,  482 
ointment,  ammoniated,  313,  318 
oleate,  477,  482 

Mersalyl  and  theophylline  injection, 
91 

Metaphen,  72 

Methacholine  chloride  capsules,  494 
injection,  91 

Methenamine  ampuls,  95 
and  sodium  biphosphate  tablets, 
474 

injection,  95 
tablets,  466 

Methyl  cellulose  capsules,  397 
violet,  72 

Methylparaben,  319 
Methylrosaniline  chloride  jelly  114 
115 

solution,  47,  72 

Methyltestosterone  tablets,  466 
Mexican  scammony  resin,  249,  250 
Mild  mercurial  ointment,  312,'  316 
mercurous  chloride  and  sodium 
bicarbonate  tablets,  473 
ointment,  314,  328 
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Mild  mercurous  cliloride — Cont’d 
pills,  compound,  416,  420 
tablets,  473 

resorcinol  paste,  337,  339 
Milk,  an  emulsion,  275 
homogenized,  277 
of  almond,  263 
of  bismuth,  103,  107 
of  magnesia,  103,  105,  264 
tablets,  473 
Mills,  ointment,  308 
pot,  308 
roller,  308 

Mistura  carminativa,  103 
copaibae,  103 
cretae,  103 

opii  et  glvcvrrhizae  composita, 
103  ‘ 
pectoralis,  103 
rhei  et  sodae,  103 
Mixer,  granulating,  454 
pony,  308 

Mixture,  carminative,  103,  105 
chalk,  103,  104 
copaiba,  103,  106,  263 
expectorant,  103,  106 
opium  and  glycyrrhiza,  compound, 
103,‘i66 

rhubarl)  and  soda,  103,  106 
Mixtures,  101,  102 

Morphine  and  atropine  sulfates 
tablets,  474 
injection,  91 
sulfate  tablets,  467 
Mucilage,  acacia,  109,  110 
cliondrus,  109,  111 
tragacanth,  109,  110, 111 
Mucilages,  108,  109 
Mucilaginous  drugs,  112 
Mucilago  acaciae,  109 
chondri,  109 
tragacanthae,  109 
Mustard  paper,  345,  346 
plaster,  346 
IMydriatic  drugs,  244 
Myrcia  spirit,  compound,  163,  170 
Myrosin,  347 
Myrrh,  258,  259 

tincture,  177,  178,  187 

N 

Nasal  sprays,  366 
Nebula  aromatica,  364 
ephedrinae,  364 
composita,  364 
mentholis  composita,  364^ 
Neocalamina  praeparata,  479 
Neocalamine,  491 
liniment,  284,  287 


Neocalamine — Cont ’d 
lotion,  291,  293 

phenolated,  291,  294 
ointment,  314,  328 
prepared,  479,  487 
Neocinchopen  tablets,  467 
Neostigmine  bromide  tablets,  467 
methylsulfate  injection,  92 
Neutral  mixture,  73 
N.  F.  aromatic  sodium  perborate, 
479,  489 

sun  cream,  480,  491,  492 
Nicotinamide  injection,  92 
tablets,  467 

Nicotinic  acid  tablets,  467 
Nitrohydrochloric  acid,  479,  488 
diluted,  479,  488 
Nitromersol,  solubility  of,  72 
solution,  47,  72 
tincture,  182,  199 
Nose  drops,  365,  366 
Nutgall  ointment,  315,  328 

precautions  in  preparation  of,  329 
Nux  vomica  alkaloids  solution,  47, 
72 

veterinary  use  of,  72 
extract,  236,  245 

strychnine  content  of,  245 
fluidextract,  216,  225 
tincture,  182,  199 
alkaloids  in,  200 

O 

Odontalgicum,  480 
Oil,  camphorated,  283 
carbolized,  479 
carron,  284,  287 
castor,  aromatic,  478,  486 
chenopodium  capsules,  496 
cod  liver  emulsion,  265,  271,  279 
with  malt,  278,  280 
ethereal,  479,  487 
halibut  liver  capsules,  494 
phenolated,  479,  489 
pine  emulsion,  concentrate,  278, 
281 

tar,  rectified,  315,  330 
turpentine,  252,  284,  289 
emulsion,  278,  281 
rectified,  281,  480,  492 
wintergreen,  34 

wormseed,  American,  capsules,  496 
Oil-in-water  emulsions,  266,  279 
Oils,  volatile,  161 

Ointment,  animoniatetl  mercury,  314, 
318 

belladonna,  312,  315 
benzoic  and  salicylic  acid,  314, 
324 
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Ointment — Cont ’d 
boric  acid,  312,  315 
calamine,  324 
camplior,  314,  325,  3(37 
capsicum,  314,  325 
chiysarobin,  312,  316 
cupric  citrate,  312,  316 
etliyl  aminobenzoate,  312,  316 
hydrophilic,  263,  275,  298,  304, 
313,  319,  321 
ichthammol,  314,  325 
iodine,  314,  325 
iodized,  stainless,  314,  326 
lead  oleate,  314,  326 
menthol  compound,  314,  327,  367 
mercurial,  mild,  312,  316,  317 
strong,  312,  317,  318,  482 
mercuric  nitrate,  314,  327 
oxide,  red,  314,  327 
yellow,  313,  318 

mercurous  chloride,  mild,  314,  328 
neocalamine,  314,  328 
nutgall,  315,  328 
penicillin,  313,  320 
phenol,  313,  321 

resorcinol  compound,  315,  329 

rose  water,  298,  304,  313,  321, 
322 

scarlet  red,  315,  329 
stramonium,  315,  329 
sulfur,  313,  322 
alkaline,  315,  339 
compound,  315,  330 
tannic  acid,  313,  322 
tar,  coal,  313,  323 
compound,  315,  330 
pine,  313,  323 
white,  313,  320 
yellow,  313,  320 
zinc  oxide,  313,  323 
Ointments,  absorption  of,  301 
antiseptics  in,  303 
bases  for,  299 

classes  of,  300,  301 
composition  of,  299 
nongreasy,  327,  335 
selection  of,  300 
stability  of,  299 
congelation  of,  304 
consistency  of,  298 
containers  for,  310,  311 
cosmetic  use  of,  298 
dehnition  of,  298 
dispensing  of,  304,  310,  311 
eutectic  mixtures  in,  308 
extracts  in,  307 
greasy,  298 
gritty,  306 
homogeneity  of,  304 


Ointments — Cont  M 

incompatibilities  in,  308 
large-scale  manufacture  of,  308 
mills  for,  308 

levigation  in  making,  305 
ophthalmic,  310 
preparation  of,  303,  304,  305 
slabs  for,  308 

Oleate  of  mercury,  317,  477,  482 
Oleatum  hydrargyri,  477 
Oleo-gum-resins,  257,  259 
Oleoresin  aspidium,  253,  254 
capsicum,  254,  255 
cul)eb,  254,  256 
ginger,  254,  256,  417 
Oleoresina  aspidii,  253 
capsici,  254 
cubebae,  254 
zingiber  is,  254 

Oleoresins,  232,  252,  254,  258 
Oleovitamin  A  capsules,  494 

and  I),  concentrated,  capsules, 
495 

Oleum  aethereum,  479 
phenolatum,  479 
ricini  aromaticum,  478 
terebinthinae  rectificatum,  480 
Ophthalmic  ointments,  310 
Opium,  alkaloids  of,  188,  246 

and  glycyrrhiza  mixture,  com¬ 
pound,  103,  106 
extract,  237,  246 
tincture,  177,  179,  187 

camphorated,  177,  179,  188,  189 
Opodeldoc,  liquid,  285 
solid,  284,  288 

Orange  flower  svrup,  121,  125 
water,  19,  24,' 31 

Orange  peel  tincture,  bitter,  177, 
179,  189 

sweet,  177,  179,  190 
spirit,  compound,  162,  165 
syrup,  121,  125 

terebinthinate  odor  in,  125 
Ouabain  injection,  92,  97 
U.  S.  P.  reference,  200 
Ox  bile  extract,  235,  240 
extraction  of,  240 
tablets,  467 

P 

Pans,  coating  and  polishing,  457 
Papaverine  liydrochloride  injection 
92,  98 

preservative  and  solubilizer  in,  98 
I’arathyroid  injection,  92,  98  ' 

Parenteral  preparations,  ’77 
ampuls  vs.  injections,  78 
dosage,  forms  of,  81 
labeling  of,  88 
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Parenteral  preparations — Cont ’d 
nunil)er  of  official,  78 
preparation  of,  77,  82 
}n-cservativcs  in,  77,  87 
properties  of,  77 
vehicles  for,  79 
solutions,  clarity  of,  85 

methods  of  inspecting,  85,  80 
packaging  of,  88 
storage  of,  88 
tests  for  clarity,  87 
Parvules,  400 
Pasta,  33(i 

acidi  acetylsalicylici  composita, 
330 

bismuthi,  330 
pectini,  330 
tenuis,  337 

resorcinolis  fortis,  337 
mitis,  337 
zinci  oxidi,  337 

cum  acido  salicylico,  337 
dura,  337 
mollis,  337 

Paste,  acetylsalicylic  acid,  com¬ 
pound,  330,  337 
l)ismuth,  330,  338 
pectin,  112,  335,  330,  338 
thin,  112,  335,  337,  338 
resorcinol,  mild,  337,  339 
strong,  337,  339 
zinc  oxi<le,  337,  339 
hard,  337,  339 
soft,  337,  340 

with  salicylic  acid,  337,  340 
Pastes,  334,  335,  330 
Pectase,  139 
Pectic  acid,  139,  225 
Pectin,  139 

paste,  112,  335,  330,  338 
thin,  112,  335,  337,  338 
Penicillin  calcium,  42(5 

injection  in  oil  and  wax,  92,  98 
ointment,  313,  320 
packaging  of,  320 
powder,  inhalant  use  of,  308 
sodium,  420 
tablets,  407 

troches,  composition  and  dose  of, 
420 

Pentobar])ital  elixir,  145,  155 
sodium  capsules,  495 
tablets,  407 

Pe[)permint  spirit,  102,  105 
water,  24,  31 

Pepsin  and  rennin  elixir,  145,  loo 
elixir,  145,  lo5 
saccharated,  479,  488 
Pepsinum  saccharatum,  479 


Peptonized  iron  and  manganese  so¬ 
lution,  40,  (59 

I’ercolates,  reserve,  210,  212 
weak,  210,  212 
Percolation,  divided,  211 
fractional,  211 
problems,  207 

albuminous  drugs,  208 
resinous  drugs,  207 
starchy  drugs,  208 
structure  of  drug,  208 
processes,  209 

process  A,  209,  228 

simple  percolation,  209 
process  B,  211 

two  menstruums,  211 
process  C,  211,  222 

divided  percolation,  211 
process  I),  212,  227 
infusion  principle,  212 
limitations  of,  212 
management  of,  213 
percolators  for,  212 
process  E,  213 

advantages  of,  214 
pressure  in,  213 
rate  of  flow  in,  213 
success  of,  213 
Percolators,  207 
Perfumed  spirit,  1(53,  171 
I’eruvian  balsam,  2(50,  2(51,  350 
Petrolatum,  hvdrophilic,  303,  313, 
320',  321 

hydrophilicum,  313 
liquid  emulsion,  278,  280 

with  phenolphtlialein,  274,  278, 
280 

Petroxolins,  definition  of,  350 
licpiid,  350 
solid,  350 

Pliarmagel  A  and  B,  273 
Phenacetin  and  salol  tablets,  470 
tablets,  4(53 

Plienobarbital  elixir,  143 
sodium  tablets,  4(58 
tiil)lets,  4(57 

Plienol,  camidiorated,  479,  488 
camphoratum,  479 
crystals,  color  of,  483 
glycerite,  371,  374 
liquefactum,  478 
liquefied,  373,  478,  482 
ointment,  313,  321 
IMienolated  calamine  lotion,  291,-93 
iodine  solution,  4(5,  (58 
neocalamine  lotion,  291,  294 
oil,  479 
water,  25,  34 

Phenolphtlialein  tablets,  474 
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IMienolsulfonplithalein  injection,  92, 
9S 

solultle  sodium  salt  of,  98 
Phenyl  salicylate,  412,  491 
tablets,  474 

Phosphoric  acid,  diluted,  479,  489 
Picrotoxin  injection,  92 
Pill  boxes,  40(1 
coatinfjs,  408 
chocolate,  409 
collodion,  412 
enteric,  411,  412 
gelatin,  409 

pearl,  character  of,  411 
silver  foil,  411 
sugar,  409 
tolu,  411 
varnish,  411 
finishers,  406,  408 
machines,  406,  407 
mass,  403 

alisorbents,  403 
adhesives,  403 
characteristics,  403 
diluents,  403 
division,  404 

mixing  and  kneading,  402,  403 
mixers,  407 
pestle,  402,  403,  406 
roller,  404 
spatula,  406 
subcoatings,  408 
tiles,  308 
Pills,  400 

advantages  of,  402 
coating,  408 
definition  of,  400 
dispensing  of,  405 
manufacture  of,  406 
number  official,  401 
official,  415,  416 
aloe,  415,  417 

and  mastic,  415,  416 
aloin,  belladonna,  cascara,  and 
podophyllum,  415,  417 
strychnine,  and  belladonna, 
415,  417 

belladonna,  and  cascara, 
415,  417 

belladonna,  and  ipecac,  415 
*  418 

asafetida,  415,  418 
colocynth  and  jalap,  compound, 
415,  418 

ferrous  earl)onate,  416,  418,  419 
hexylresorcinol,  415,  416 
mild  mercurous  chloride,  com¬ 
pound,  416,  420 
popularity  of,  401 


Pills— Con  t’d 

preparation  of,  402 
sizes  of,  400 
soft  mass,  420 
uncoated,  405 
uses  of,  400 
Pilulae,  415 
aloes,  415 

et  mastiches,  415 

aloini,  belladonnae,  cascarae  et 
podophylli,  415 

strychninae  et  belladonnae,  415 
et  cascarae,  415 

et  ipecacuanhae,  415 
asafoetidae,  415 

colocynthidis  et  jalapae  composi- 
tae,  415 

ferri  carbonatis,  416 
hexylresorcinolis,  415 
hydrargyri  chloridi  mitis  com- 
positae,  416 

Pine  oil  emulsion  concentrate,  278, 
281 

tar,  323 

ointment,  313,  323 
syrup,  123,  135,  136 
Pituitary  solution,  92 
Plaster,  adhesive,  345 
sterile,  345,  346 
belladonna,  345,  347 
lead  oleate,  341,  345,  348,  349 
mustard,  345,  346,  347 
Plasters,  340 
adliesiveness,  344 
backing  for,  343 
bases  for,  341 
commercial,  343 
composition  of,  341 
covering  for,  343 
definition  of,  340 
fillers  for,  341 
official,  344 
I)Opularity  of,  345 
porous,  344 
preparation  of,  343 
Podophyllin,  248,  249,  251 
Podopliyllum  eniodi,  252 
resin,  247,  248,  249,  252 
Pony  mixer,  308 
Posterior  pituitary  injection,  92 
Pot  mills,  308 

Potassium  arsenite  solution,  43,  57 
arsenites  of,  57 
caution  in  dispensing,  57 
chemistry  of,  57 
bromide  elixir,  146,  156 
chlorate  gargle  with  iron,  368. 

479,  489 
tablets,  475 
chloride  tablets,  468 
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Potassium — Cont ’d 

citrate,  elTervescent,  432 
solution,  47,  73,  139 
guaiacolsulfonate  syrup,  123,  136 
hydroxide  solution,  47,  73 
iodide  solution,  47,  73 
tablets,  475 

permanganate  tablets,  475 
sodium  tartrate,  380 
Poultices,  kinds  of,  349,  350 
Powder  papers,  391 

choosing  size  of,  391 
length  of,  393 
colored,  391 
folding  of,  391,  392 
packaging  of,  393 
quality  and  kind  of,  391 
prescriptions,  376,  384,  391 
dosage  forms  of,  384 
enclosures  for,  384 
mixtures,  compounding  of,  385 
diluents  of,  387 
deliquescence  of,  387 
drying  excipients,  387 
homogeneity  of,  386 
potent  ingredients  in,  386 
stock  mixtures  of,  386 
Powdered  cascara  sagrada  extract, 
235 

defatted  ergot,  478 
hydrastis  extract,  23(5 
nux  vomica  extract,  236 
opium  extract,  237 
oxgall  extract,  235 
rhubarb  extract,  237 
Powders,  375 

blocking  and  dividing  of,  389 
accuracy  and  speed  of,  389,  390 
bulk,  caking  of,  375,  377 
definition  of,  375 
dispensing  of,  387,  388 
dusting,  378,  388 
electrified,  377 
explosive,  mixing  of,  377 
insufflation,  378 
mechanical  dividers  for,  390 
mixing  of,  375,  376 
hand,  376 
mechanical,  375 
official : 

acetanilid  compound,  378,  381 
aromatic,  378,  381 
chalk,  aromatic,  378,  381 
compound,  379,  381 
effervescent,  compound,  379,  382 
ipecac  and  opium,  379,  382 
jalap,  compound,  379,  382^ 
rhubarb,  compound, _379,  382 
senna,  com})oun<l,  379,  38.3 


Powders,  official — Cont ’d 

sodium  bicarbonate  and  cal¬ 
cium  carbonate,  379,  383 
and  magnesium  oxide,  379, 
383 

zinc  sulfate,  compound,  379, 
383 

resinous,  377 
sucrose  and  lactose,  378 
Prepared  neocalamine,  479,  487 
preparation  of,  488 
sun-tan  color  of,  488 
uses  of,  488 

Pressure  percolation,  209 
Procaine  hydrochloride  ampuls,  95 
injection,  95 
solution,  47,  74 
tablets,  475 
Propylene  glycol,  134 
Propylparaben,  319 
Protamine  zinc-insulin  injection,  90, 
97 

Pulveres  effervescentes  compositi, 
378 

Pulvis  acetanilidi  compositus,  378 
aromaticus,  378 
cretae  aromaticus,  378 
compositus,  379 
ipecacuanhae  et  opii,  379 
jalapae  compositus,  379 
rhei  compositus,  379 
sennae  compositus,  379 
sodii  bicarbonatis  et  calcii  carbo- 
natis,  379 

et  magnesii  oxidi,  379 
zinci  sulfatis  compositus,  379 
Pure  glycyrrhiza  extract,  235,  237, 
238 

ammoniated  menstruum  for,  239 
keeping  of,  239 
uses  for,  239 
Purgative  lemonade,  55 
Purity  rubric,  177,  221 
Pyoktanin-blue,  72 
Pyrogen-free  water,  30 
Pyrogens,  30 
Pyroxylin,  295,  296 

properties  and  uses  of,  296 

Q 

Quinacrine  hydrochloride  tablets, 
468 

Quinidine  sulfate  tablets,  468 
Ouinine  and  urea  hydrochloride  am¬ 
puls,  95,  100 

and  urethane  injection,  93 
dihydrochloride  ampuls,  95 
sulfate  capi^ules,  497 
tablets,  468 
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K 

Raspberry  juice,  13(i,  139,  140 
citric  acid  in,  140 
syrup,  123,  13(5 
Rectitied  tar  oil,  315,  330 
turpentine  oil,  480,  492 
Red  aromatic  elixir,  143,  149 
mercuric  iodide  tablets,  473 
oxide  ointment,  314,  327 
Reduced  iron  capsules,  496 
Reference  aconitine,  191,  221 
Repercolation  process,  211 
Resin,  262 

exchange  absorbents,  23 
guaiac,  247,  248,  249 
ipoinea,  242,  247,  249,  250,  251 
jalap,  249,  250,  251 
podophyllum,  249,  251,  252 
soaps,  248 
Resina,  249 
ipoinoeae,  249 
jalapae,  249 
podophylli,  249 
Resinates,  248 
Resinous  balsams,  260 
drugs,  extraction  of,  176 
principles,  227 
Resins,  227,  232,  247,  258 
Resorcin  brown  solution,  47,  74 
Resorcinol  ointment,  compound,  315, 
329 

paste,  mild,  337,  339 
strong,  337,  339 

Rhubarb  and  soda  mixture,  103,  106 
elixir,  alkaline,  146,  156 
extract,  237,  246 
fluidextract,  216,  225 
powder,  compound,  379,  382 
syrup,  123,  136 
aromatic,  121,  125 
tincture,  182,  200 

aromatic,  177,  179,  190 
sweet,  200 

Riboflavin  injection,  93 
tablets,  468 
Rice  polishings,  241 
extract,  235,  241 
Ringer’s  solution,  43,  57 
isotonicity  of,  58 
lactated,  43,  58 
Rochelle  salt,  388 
Roller  mill,  308 
Rose  water,  24,  31 

stronger,  19,  24,  32 
ointment,  298,  304,  313,  321 
incompatibilities  of,  3‘>2 
origin  of,  298 
preparation  of,  321 


Rose  ointment — Cont’d 
properties  of,  322 
storage  of,  298 
Rosin,  247,  248,  249,  252 
cerate,  332,  333 

compound,  332,  334 
Rubber,  crude,  puriflcation  of,  341 
spatulas,  308 

Rubbing  compound,  alcohol,  478, 
485 

isopropyl,  alcohol,  478,  485 
S 

Habal-santal  elixir,  146 
►Saccharated  ferrous  carbonate,  423 
capsules,  49(5 
pepsin,  479,  488 
►Saccharin,  274 

sodium  tablets,  4(58 
Salia  effervescentia,  428 
Salicylic  collodion,  296,  297 
Salts,  effervescent,  427,  428 
Santonin  and  calomel  tablets,  475 
and  mild  mercurous  chloride  tab¬ 
lets,  475 
tablets,  475 

Sapo  mollis  medicinalis,  478 
Saponated  benzyl  benzoate,  292, 
477,  481 

cresol  solution,  42,  51,  53 
Sarsaparilla  fluidextract,  214,  220 
syrup,  compound,  121,  126 
Scale  salts  of  iron,  68 
Scarlet  red  ointment,  315,  329 
Scopolamine,  22(5 
hydrobromide  tablets,  475 
Senega  fluidextract,  21(5,  225 
alkalinity  of,  225 
gelatinization  of,  225 
^  syrup,  123,  136 
Senna  fluidextract,  214,  220 
powder,  compound,  378,  383 
syrup,  121,  12(5,  229 
Serenoa  and  sandalwood  elixir,  com¬ 
pound,  146,  157 
fluidextract,  21(5,  225 
Shells  of  gelatin,  395 
Sieves,  443 

Silver  nitrate  solution,  ammoniacal 
d7,  74 

oxide,  black  ])recipitate  of,  74 
Sinigrin,  347 

Skin,  excretory  action  of,  302 
nonabsorption  through,  302 
protective  action  of,  302 
Slugging,  442 
Soap,  ammonia,  286,  350 
an  emulsifier,  268,  269,  270 
castile,  256 
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Soup — Cont  M 

lininiont,  283,  285 
soft,  113,  478,  483,  484 
nuMlicinal,  478,  484 
Soaps,  chemistry  of,  484 
definition  of,  484 
glycerin  in,  484 
laundry,  248 

Soda  and  mint  solution,  48,  74 
mint,  48 

Sodii  perboras  aromaticus,  N.  F., 
47t»,  48y 

phosplias  eflfervescens,  432 
Sodium  arsenate  solution,  48,  74 
ascorbate  injection,  93 
bicarbonate,  381 

and  calcium  carbonate  powder, 
379,  383 
tablets,  475 

magnesium  oxide  powder, 
379,  383 
tablets,  476 
tablets,  476 

borate  solution,  compound,  45, 
75,  368 

bromide  elixir,  146,  157 
tablets,  476 
cacodjdate  ampuls,  95 
chloride  and  dextrose  tablets, 
476 

tablets,  476 
citrate  solution,  48,  75 

solution,  anticoagulant,  43,  59 
hypochlorite  solution,  44,  59 
diluted,  48,  75 

indigotindisulfonate  ampuls,  95, 
100 

iodide  ampuls,  95 
lactate  injection,  93 
metaborate,  75 
morrhuate  injection,  93,  98 
nitrite  tablets,  468 
perborate,  N.  F.,  aromatic,  4*9, 
489 

phosphate,  elfei  vescent,  430,  432, 
433 

solution,  48,  76 
salicylate  ampuls,  95,  100 

and  gelsemium  elixir,  com- 
])Ound,  146,  157 
iodide  ampuls,  96 

with  colchicine  ampnis,  90 

elixir,  146,  157 
tablets,  468 
stearate,  355 
sulfite,  322 

thiocyanate  elixir,  146,  lo* 
buffering  agent  in,  157 
thiosulfate  ampuls,  96,  100 


Soft  soap,  113,  478,  483,  484 
liniment,  283,  285,  286 
compound,  284,  288 
medicinal,  478,  484 
Solid  opodeldoc,  284,  288 
soap  liniment,  284,  288 
Soluble  guncotton,  296 
pentobarbital  tablets,  467 
phenobarliital  tablets,  468 
saccharin  tablets,  468 
Solution,  acid  citrate  dextrose, 
anticoagulant,  43,  59 
alkaline  aromatic  44,  63,  368 
aluminum  acetate,  44,  60 
chloride,  44,  61 
subacetate,  44,  60,  61 
amaranth,  42,  48 
ammonia  diluted,  42,  49 
ammoniacal  silver  nitrate,  4  7,  74 
ammonium  acetate,  44,  62 
antiseptic,  N.  F.,  44,  62,  368 
arsenic  and  mercuric  iodides,  45, 
63,  64 

arsenious  acid,  45,  64 
benzalkonium  chloride,  42,  49 
l)Oric  acid,  45,  65 
calcium  hydroxide,  42,  50 
carmine,  45,  65 
cliloroazodin,  42,  50,  51 
coal  tar,  45,  65 

chloroformic,  45,  66 
cochineal,  45,  66 
cresol,  saponated,  42,  51,  53 
ephedrine  sulfate,  45,  66 
epinephrine,  52 
ethylenediamine,  42,  53 
ferric  chloride,  45,  66,  67 
subsulfate,  45,  67,  68 
sulfate,  46,  68 
formaldehyde,  41,  42,  53 
hydrogen  peroxide,  41,  42,  54,  55 
iodine,  46,  68 

phenolated,  46,  68 
strong,  43,  55,  68 
iron  and  ammonium  acetate,  46, 
69 

lead  subacetate,  46,  70 
diluted,  46,  70 
lime,  sulfurated,  46,  71 
liver,  43,  55  __ 

magnesium  citrate,  40,  43,  oo 
merbromin,  46,  71  ^ 

surgical,  47,  71,  72  ^ 

methylrosamline  chloride,  4*,  i~ 
nitromersol,  47,  72  ^ 

mix  vomica  alkaloids,  4*,  *- 
peptonized  iron  and  manganese, 
46,  69 

potassium  arsenite,  43,  57 
citrate,  47,  73 
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Solution,  potassium — Coiit ’d 
hydroxide,  47,  73 
iodide,  47,  73 

procaine  hydrochloride,  47,  74 
resorcin  brown,  47,  74 
Kinder ’s,  43,  57 
lactated,  43,  58 

silver  nitrate  ammoniacal,  47,  74 
soda  and  mint,  48,  78 
sodium  arsenate,  48,  74 

borate,  compound,  48,  75,  368 
chloride,  isotonic,  43,  58,  363 
citrate,  48,  75 

anticoagulant,  43,  59 
hydrochlorite,  44,  59 
diluted,  48,  75 
phosphate,  48,  76 
tribromoethanol,  44,  60 
Solutions,  39,  41 
Spearmint  spirit,  162,  166 
color  of,  166 
preparation  of,  166 
water,  24,  32 
S])ermaeeti,  353,  354 
Spirit,  ammonia,  anisated,  162,  166 
aromatic,  74,  161,  162,  164 
anise,  162,  166 
benzaldehyde,  162,  166 
camphor,  162,  166 
cardamom,  compound,  151,  162, 
167 

chloroform,  163,  167 
cinnamon,  162,  165 
ether,  163,  167 
compound,  163,  167,  187 
ethyl  nitrite,  161,  163,  167,  168, 
169 

formic  acid,  163,  170 
glyceryl  trinitrate,  163,  170 
lavender,  162,  165 
myrcia,  compound,  163,  170 
orange,  compound,  162,  165 
peppermint,  162,  165 
])erfumed,  163,  171 
sx)earmint,  162,  166 
vanillin,  compound,  163,  171 
Spirits,  160,  161 
Spiritus  acidi  formici,  163 
aetheris,  163 
compositus,  163 
aethylis  nitritis,  163 
ammoniae,  anisatus,  162 
aromaticus,  162 
anisi,  162 

aurantii  compositus,  162 
benzaldehydi,  102 
camphorae,  162 
cardamomi  compositus,  162 
chloroformi,  163 
cinnamomi,  162 


Spiritus — Cent  M 

glycerylis  trinitratis,  163 
lavendulae,  162 
menthae  piperitae,  162 
viridis,  162 

myrciae  compositus,  163 
odoratus,  163 
vanillini  compositus,  163 
Spray,  aromatic,  364 
ephedrine,  364,  365 
compound,  364,  365 
menthol  compound,  364,  365 
Sprays,  363 
nasal,  366 
vehicles  for,  363 
Squill  fluidextract,  216,  226 
potency  of,  226 
special  process  for,  226 
syrup,  123,  137 

compound,  123,  137 
vinegar,  480.  490 
Stabilization  of  emulsions,  278 
Stainless  iodized  ointment,  314, 
326 

Starch,  dried,  properties  and  uses 
of,  449 

glycerite,  370,  372 
paste,  335 
Sterculia  gum,  112 
Sterile  adhesive  plaster,  345,  346 
sterility  of,  346 
distilled  water,  24,  28,  29 
Stibophen  ampuls,  96,  100 
Stomach,  emptying  time  of,  414 
St 0 rax,  247,  260,  261,  262 
Levant,  262 
liquid,  260 
properties  of,  262 
Stramonium  capsules,  497 
extract,  235,  241 
alkaloids  of,  241 
fluidextract,  216,  226 
alkaloids  in,  226 
dose  of,  226 
ointment,  315,  329 
tincture,  177,  179 
alkaloids  in,  190 
incompatibilities  of,  190 
Strong  ammonia  solution,  49 
dangers  of,  49 
description  of,  42 
uses  of,  49 

iodine  solution,  43,  55,  68 
potassium  iodide  in,  55 
storage  of,  55 

mercurial  ointment,  312,  317  482 
resorcinol  paste,  337,  339  ’ 

Stronger  ammonia  water,  42  49 
rose  water,  19,  24,  32 
Strophanthin  ampuls,  9~6 
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Strophanthus  tincture,  182,  200 
fats  in,  200 
Stryax,  2(50 

Strychnine,  199,  200,  225,  245,  417 
nitrate  tal)lets,  476 
sulfate  tablets,  469 
Sublimed  sulfur,  322 
Succinchlorimide  tablets,  476 
Succinylsulfathiazole  tablets,  469 
Succus  cerasi,  139 
rul)i  idaei,  139 
Sucrose,  powdered,  378 
Sugar,  solution  of,  118 
-water,  422 

Sulfadiazine  tablets,  469 
Sulfaguanidine  tablets,  469 
Sulfamerazine  tablets,  469 
Sulfanilamide  tablets,  469 
Sulfapyridine  tablets,  476 
Sulfathiazole  tablets,  469 
Sulfobromophthalein  sodium  injec¬ 
tion,  93 
Sulfur  lotum,  480 
ointment,  313,  322 
preparation  of,  322 
alkaline,  315,  329 
compound,  315,  330 
precipitated,  322 
washed,  383,  480,  490,  491 
Sulfurated  lime  solution,  46,  71 
Sulfuric  acid,  diluted,  480,  491 
Sun  cream,  N.  F.,  491 
Sun  screen  preparations,  290 
Suppositoria  glycerini,  362 
Suppositories,  352 
absorption  from,  352 
bases  for,  353 
cacao  butter,  353 
glycerinated  gelatin,  354,  355, 
358 

sodium  stearate,  355 
soap,  355,  356 
definitions  of,  352 
glycerin,  355,  356 
manufacture  of,  357 
compression,  360,  361 
machines  for,  360,  361_ 
fusion  and  molding  of,  358,  359 
hand  process,  357 
molds,  359 

extemporaneous,  359 
packaging  of,  3(52 
shapes,  sizes,  weiglits  of,  361,  362 
Swabs,  use  of,  369 
Sweet  cascara,  217,  218 

orange  peel  tincture,  177,  179,  190 
rhubarb  tincture,  182,  200 
Synthetic  coal  tar,  66 
"ion-exchange  resins,  23 


Syrup,  121 
acacia,  122,  128 
althea,  122,  128 
bromides,  122,  128 
cacao,  122,  129 
cherry,  129,  130 
cinnamon,  122,  130 
citric  acid,  121,  124 
ephedrine  sulfate,  122,  131 
eriodictyon,  aromatic,  122,  131, 
157 

ferrous  iodide,  119,  120,  122,  132, 
133 

sulfate,  122,  133,  134 
ginger,  20,  122,  134 
glycyrrhiza,  121,  124,  219 
hydriodic  acid,  120,  121,  124,  125 
hypophosphites,  123,  134,  135 
compound,  123,  135 
ipecac,  121,  125 
and  opium,  123,  135 
orange,  125 
flower,  121,  125 
pine  tar,  123,  135 
potassium  guaiacolsulfonate,  123, 
136 

raspberry,  123,  136 
rhubarb,  123,  136 
aromatic,  121,  125 
sarsaparilla,  compound,  121,  126 
senega,  123,  136 
senna,  121,  126 
squill,  123,  137 

compound,  123,  137 
thyme,  124,  137 
toll!  balsam,  121,  126 
white  pine  compound,  124,  137 
with  codeine,  124,  138 
wild  cherry,  121,  127 
Syrups,  caramelization  of,  120 
chemicals  in,  119 
definition  of,  117 
dextrose  in,  117 
discoloration  of,  120 
packaging  of,  119 
preparation  of,  118 
preservatives  in,  117,  119 
properties  of,  117 
spoilage  of,  119 
storage  of,  120 
Syrupus,  121 
acaciae,  122  _ 
acidi  citrici,'121 
hydriodici,  121 
althaeae,  122 
aurantii,  121 
florura,  121 
balsarai  tolufani,  121 
bromidorum,  122 
cacao,  122 
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Syrupus — Cont ’d 
cerasi,  122 
cinnamoni,  122 
ephedrinae  sulfatis,  122 
eriodictyi  aromaticus,  122 
ferri  iodidi,  122 
sulfatis,  122 
glycyrrhizae,  121 
hypopliosphitum,  123 
compositus,  123 
ipecacuanhae,  121 
et  opii,  123 
picis  pini,  123 
pini  albae  compositus,  124 
cum  codeina,  124 
potassii  guaiacolsulfonatis,  123 
pruni  virginiaiiae,  121 
rhei,  123 

aromaticus,  121 
rul)i  idaei,  123 
sarsaparillae  compositus,  121 
scillae,  123 

compositus,  123 
senegae,  123 
sennae,  121 
thymi,  124 
zingiberis,  122 
Succus  cerasi,  139 
rubi  idaei,  139 

T 

Tabellae  acetanilidi,  470 
aceta’-soni,  470 
acetophenetidini,  4(33 
et  phenylis  salicylatis,  470 
acidi  acetylsalicylici,  4(33 
ascorbici,  4(54 
iiicotinici,  467 
aminophyllinae,  463 
aminopyrinae,  463 
ammoaii  chloridi,  470 
anhydrohydroxyprogesteroni,  4(33 
apomorpliinae  hydrochloridi,  463 
arecolinae  hydrobromidi,  471 
arseni  trioxidi,  471 
atropinae  sulfatis,  464 
barbitali,  464 
sodici,  464 
barii  chloridi,  471 
bismutlii  subcarbonatis,  471 
subgallatis,  471 
subnit ratis,  471 
bromidorum  trium,  471 
caffeinae  citratae,  472 
et  sodii  benzoatis,  471 
calcii  carbonatis,  472 
gluconatis,  472 
lactatis,  472 
carbaclioli,  464 


Tabellae — Cont  M 
carbarsoni,  472 

cascarae  sagradae  extract!,  464 
chiniofoni,  464 
cinclioplieni,  472 
cocainae  hydrochloridi,  472 
codeinae  phosphatis,  464 
sulfatis,  464 
colchicinae,  465 
diethylstilbestrolis,  465 
digitalis,  465 
digitoxini,  465 
digoxini,  465 

diliydromorphinoni  hydrochloridi, 
465  . 

ephedrinae  hydrochloridi,  472 
sulfatis,  465 

ergonovinae  maleatis,  465 
ergotaminae  tartratis,  465 
erythritylis  tetranitratis,  466 
extract!  cascarae  sagradae,  4(3-4 
fellis  bovis,  467 
ferri  sulfatis,  466 
glycerylis  trinitratis,  466 
halazoni,  473 
hexavitaminarum,  466 
homatropinae  methylbromidi,  473 
hydrargyri  chloridi  mitis,  473 
et  sodii  bicarbonatis,  473 
iodidi  flavi,  474 
rubri,  473 

iodochlorohydroxyquinolini,  473 
lanatosidi  C,  46(5 
magnesii  hydroxidi,  473 
phosphatis  tribasici,  473 
trisilicatis,  466 
menadioni,  466 
methenaminae,  466 

et  sodii  biphosphatis,  474 
methyltestosteroni,  466 
morphinae  et  atropinae  sulfatum, 
474 

sulfatis,  467 
neocinchopheni,  467 
neostigminae  bromidi,  467 
nicotinamidi,  4(37 
penicillin!,  4(57 
pentobarbital!  sodici,  467 
phenobarbitali,  467 
sodici,  46S 

phenolphthaleini,  474 
phenylis  salicylatis,  474 
potassii  chloratis,  475 
chloridi,  468 
iodidi,  475 
permanganatis,  475 
procainae  hydrochloridi,  475 
quinacrinae  hydrochloridi  468 
quinidinae  sulfatis,  468 
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Tabellae — Coat ’d 

quininae  sulfatis,  468 
riboflavini,  468 
saceliarini  sodici,  468 
saccharomycitis  sicci,  470 
santonini,  47G 

et  liydrargyri  cliloridi  mitis,  475 
scopolaminae  hydrobromidi,  475 
et  ealcii  carbonatis,  475 
et  maguesii  oxidi,  476 
sodii  broinidi,  -476 
cliloridi,  476 
et  dextrosi,  476 
nitritis,  468 
salicylatis,  468 
stryelminae  iiitratis,  476 
sulfatis,  469 
succinchloriniidi,  476 
succinylsulfatliiazoli,  469 
sulfadiazini,  469 
sulfaguanidini,  469 
sulfamerazini,  469 
sulfanilamidi,  469 
sulfapyridini,  476 
sulfathiazoli,  469 
theophyllinae,  469 
et  sodii  acetatis,  469 
thiamiiiae  hyilrocldoridi,  469 
tliyroidei,  469 
totaquinae,  470 
triasyni  B,  470 

Tablet'  machines,  “B-2”  rotary 
tablet  niacliine,  455 
development  of,  437 
drying  closets,  441,  455 
“  E  ”  taldet  machine,  455 
Eureka  taldet  machine,  455 
granulating  mixers,  454 
multiple  punch  machine,  437, 

454 

pans,  coating,  and  polishing, 

single  punch  machines,  437,  454, 

455 

Taldets : 

acetanilid,  470 
acetarsone,  470 
acetophenetidin,  463 

and  phenyl  salicylate,  470 
ac.etytsalicyiic  acid,  463 
aminophyliine,  463 
aminopyrine,  463 
ammonium  chloride,  470 
anhydrohydroxy progesterone,  463 
apomorphinc  hydrochlorid(%  463 
arecoline  hydrobromide,  471 
arsenic  trioxide,  471 
ascorbic  acid,  464 
atropine  sulfate,  464 


Tablets — Cont ’d 
barbital,  4(54 
sodium,  464 
barium  chloride,  471 
bismuth  subcarbonate,  471 
subgallate,  471 
subnitrate,  471 

caffeine  and  sodium  benzoate,  471 
citrated,  472 
calcium  carbonate,  472 
gluconate,  472 
lactate,  472 
carbachol,  464 
carlnirsone,  472 
cascara  sagrada  extract,  464 
chiniofon,  464 
cinchophen,  472 
cocaine  hydrochloride,  472 
codeine  phosphate,  464 
sulfate,  464 
colchicine,  465 
compressed,  434 
advantages  of,  437 
classes  of,  434 
coatings  of,  450 
chocolate,  452 
colored,  452 
enteric,  452 
sugar,  451 
definition  of,  434 
exceptions  to,  434 
disintegrating  agents  in,  449 
effervescent,  443 
granulation  for,  439 
adhesive  agents,  442 
processes  of,  443 
reasons  for,  439 
ingredients,  mixing  of,  439 
moistening  of,  442 
processing  of,  438 
number  official,  434,  437 
polishing  of,  453,  454 
problems  of  compression,  445_ 
adjustment  of  punches,  445 
capping,  447 
chipping,  447 
crumbling,  448 
crystalline  salts,  450 
dies  and  punches,  446 
fissuring,  447 
lubrication,  444,  445 
picking  and  pitting,  447 
reducii)le  salts,  450 
sticking,  444,  448 
subcoats  and  coatings,  151,  452 
diethylstilbestrol,  465 
digitalis,  465 
digitoxin,  465 
digoxin,  465 
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Tablets— Cont  W 

dihydromorpliinone  hydrocddoride, 

4(35 

epliedrine  hydrochloride,  4-72 
sulfate,  465 

ergonovine  nialeate,  465 
ergotaniine  tartrate,  465 
erythrityl  tetranitrate,  466 
ferrous  sulfate,  466 
glyceryl  trinitrate,  437,  466 
halazone,  473 
hexavitamin,  466 
homatropine  methylbroniide,  473 
iodochlorohydroxyquinoline,  473 
lanatoside  C,  4(36 
magnesium  hydroxide,  473 
phosphate,  tribasic,  473 
trisilicate,  466 
menadione,  466 
mercuric  iodide,  red,  473 
mercurous  chloride,  mild,  473 

and  sodium  bicarbonate,  mild, 

473 

iodide,  yellow,  474 
mercury  bichloride,  poison,  large, 

474 

small,  474 
methenamine,  466 

and  sodium  biphosphate,  474 
methyltestosterone,  466 
morphine  and  atropine  sulfate, 

474 

sulfate,  467 
neocinchopen,  467 
neostigmine  bromide,  467 
nicotinamide,  467 
nicotinic  acid,  467 
ox  bile  extract,  467 
penicillin,  467 
pentobarbital  sodium,  467 
phenobarbital,  467 
sodium,  468 
phenolphthalein,  474 
phenyl  salicylate,  474 
potassium  chlorate,  475 
chloride,  468 
iodide,  475 
])ermanganate,  475 
j)rocaine  hydrochloride,  475 
quinacrine  hydrochloride,  468 
quinidine  sulfate,  468 
quinine  sulfate,  468 
riboflavin,  468 
saccharin  sodium,  4(58 
santonin.  475 

and  mild  mercurous  chloride 

475  ’ 
scopolamine  hydrobromide,  475 
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sodium  bicarbonate,  476 

and  calcium  carbonate,  475 
and  magnesium  oxide,  476 
bromide,  476 
chloride,  476 

and  dextrose,  476 
nitrite,  468 
salicylate,  468 
strychnine  nitrate,  476 
sulfate,  469 
succinchlorimide,  476 
succinylsulfathiazole,  469 
sulfadiazine,  469 
sulfaguanidine,  469 
sulfamerazine,  469 
sulfanilamide,  469 
sulfapyridine,  476 
sulfathiazole,  469 
theopnj’lline,  469 

and  sodium  acetate,  469 
thiamine  hydrochlori(le,  469 
three  bromides,  471 
thyroid,  469 
totaquine,  470 
triasyu  B,  470 
triturate,  457 

advantages  of,  462 
definition  of,  457 
diluents  for,  458 
preparation  of,  458 
compression,  457 
molding,  458 
tools  for,  460,  461,  462 
hypodermic,  463 
yeast,  dried,  470 
Talc,  purified,  19,  20 
filtering,  20 
substitutes  for,  20 
Tannic  acid,  355 
glycerite,  370,  372 
darkening  of,  372 
sodium  citrate  in,  372 
sulfite,  exsiccated  in,  373 
ointment,  313,  322 
darkening  of,  322 
Tannin,  211,  225,  227  228 
Tar,  coal,  323 

ointment,  313,  323 
solution,  45,  65 
chloroformic,  45,  66 
juniper,  330 
oil,  rectified,  315,  330 
ointment,  compound,  315,  330 
pine,  323 
Taraxacin,  226 

raraxacum,  ^elixir,  compound,  146, 
158 

fluidextract,  216,  226 
Taurocholic  acid,  240 
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Tetrachloroethylene  capsules,  405 
Terebinthina,  254 
Terpiii  iiydrate  elixir,  146,  158 
and  codeine  elixir,  146,  158 
Theobroma  cacao,  353 
Theobromine  and  sodium  acetate 
capsules,  495 
Theophylline  tablets,  469 

and  sodium  acetate  tablets,  469 
Thiamine  hydrochloride  injection,  93 
tablets,  469 

Three  bromides  elixir,  144,  150 
tablets,  438,  471 
Thyme  fluidextract,  216,  227 
syrup,  124,  137 
Thyroid  tablets,  469 
Tinctura  aconiti,  179 
aloes,  179 
arnicae,  179 
asafoetidae,  180 
aurantii  amari,  179  / 

dulcis,  179 

balsami  tolutani,  179 
belladonnae,  178 
benzoini,  178 
composita,  178 
cantharidis,  180 
capsici,  180 

cardamomi  composita,  178 
cinchonae  composita,  180 
cinnamomi,  180 
colchici  cormi  fortis,  180 
seminis,  180 
delphinii,  181 
acetica,  181 
digitalis,  178 
ferri  chloridi,  ISO 
citrochloridi,  180 
gambir  composita,  181 
gelsemii,  181 
gentianae  composita,  178 
guaiaci  ammoniata,  181 
hydrastis,  181 
h'yoscyami,  178 
iodi,  178 
fortis,  181 
iodidorum,  181 
ipecacuanhae,  181 
et  opii,  181 
kino,  181 

lavendulae  composita,  1/8 
limonis,  178 
lobeliae,  181 
myrrluie,  178 
nitromersolis,  182 
nucis  vomicae,  182 
opii,  179 

camphorata,  179 
persionis,  180 
composita,  180 


Tinctura — Cont’d 
rhei,  182 

aromatica,  179 
dulcis,  182 
stramonii,  179 
strophanthi,  182 
Valerianae,  182 
ammoniata,  182 
vanillae,  182 
veratri  viridis,  182 
Tincture,  aconite,  179,  191 
aloe,  179,  191 
arnica,  179,  191 
asafetida,  180,  191 
belladonna,  177,  178,  182,  183 
benzoin,  177,  178,  183 

compound,  177,  178,  183,  367 
'  cantharides,  180,  192 
capsicum,  180,  192 
cardamom,  compound,  177,  178, 
183 


cincliona,  compound,  180,  192,  193 
cinnamon,  180,  193 
colchicum,  corm,  strong,  180,  193 
seed,  180,  194 
cudbear,  180,  194 
compound,  180,  194 
digitalis,  177,  178,  184,  185 
ferric  cldoride,  180,  194 
citrochloride,  180,  195 
gamlnr,  compound,  181,  195 
gelsemium,  181,  195 
gentian,  compound,  177,  178,  185 
guaiac,  ammoniated,  l81,  196,  201 
hydrastis,  181,  196 
hvoscvamus,  177,  178,  185 
iodides,  181,  196,  197 
iodine,  177,  178,  185,  186 
strong,  181,  185,  197 
ipecac,  181,  198 
and  opium,  181,  198 
kino,  181 

larkspur,  181,  198 
acetic,  181,  199 

lavender,  compound,  177,  178,  186 

lemon,  177,  186 

lol)elia,  ISI,  189 

myrrh,  177,  178,  187 

7iitromersol,  199 

nux  vomica,  199 


opium,  176,  177,  187 

camphorated,  177,  179,  188,189 
orange  peel,  bitter,  177,  179,  189 
sweet,  177,  179,  190 
rhubarb,  182,  200 

aromatic,  177,  179,  190 
sweet,  182,  2(10 
stramonium,  177,  179,  190 
strophanthus,  182,  200 

tolu  balsam,  177,  179,  190,  191 
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valerian,  182,  201 

ammoniated,  182,  201 
vanilla,  182,  201 
veratrum  viride,  182,  201 
Tinctures,  172,  232 
alcohol  content  of,  173 
assayed,  176 
definition  of,  172 
drug  constituents  in,  173 
menstruums  for,  173 
number  official,  173 
of  resinous  drugs,  176 
packaging  of,  176 
potent,  175 

preparation  of,  172,  174,  176 
from  fluidextracts,  176 
maceration  process,  174 
percolation  process,  174,  175 
management  of,  174,  175 
simple  solution,  176 
processes  M  and  P,  172,  173,  1  74 
purity  rubric  for,  177 
sediments  in,  177  ’ 
storage  of,  176 
table  of  strengths,  177 
Titanium  dioxide,  491 
Tolu  balsam,  247,  260 
syrup,  121,  126,  262 
tincture,  177,  179,  190 
Tooth  powder,  N.  F.,  478 
Toothache  drops,  N.  F.,  480,  492 
Totaquine  capsules,  495 
tablets,  470 

Toxitabellae  hydrargyri  bichloridi 
magnae,  474 
parvae,  474 
Tragacanth,  108 
glycerite,  374 
mucilage,  110 
Triasyn  B  capsules,  495 
tablets,  470 

Tribasic  magnesium  phosphate  tab¬ 
lets,  473 

Tribronioethanol  solution,  44,  60 
Triethanolamine  oleate,  formation 
of,  292 

Triticum  fluidextract,  217,  227 
Troches,  424,  425,  426 
penicillin,  420 
Tubes,  collapsible,  310 
Turpentine,  254,  256,  257 
collection  of,  256 
crude,  256,  257 
exposure  of,  257 
gum,  256 
liniment,  284,  289 
acetic,  263,  272,  284,  289 
oil,  252,  492 


Turpentine  oil — Cont’d 
rectified,  480,  492 
emulsion  of,  278,  281 
spirits  of,  252 

U 

Unguents,  298 

Unguentum  acidi  benzoici  et  salicy- 
lici,  314 
borici,  312 
tannici,  313 

aethylis.  aminobenzoatis,  312 

album,  313 

aquae  rosae,  313 

belladonnae,  312 

calaminae,  314 

camphorae,  314 

capsid,  314 

chrysarobini,  312 

cupri  citratis,  312 

flavum,  313 

gallae,  315 

hydrargyri  ammoniati,  313 
chloridi  mitis,  314 
forte,  312 
mite,  312 
nitratis,  314 
oxidi  flavi,  313 
rubri,  314 
hydrophylicum,  313 
ichthammolis,  314 
iodatum  denigrescens,  314 
iodi,  314 

mentholis  compositum,  314 
neocalaminae,  314 
penicillini,  313 
phenolis,  313 
picis  carbonis,  313 
compositum,  315 
pini,  313 

plumbi  oleatis,  314 
resorcinolis  compositum,  315 
rubri  scarlatini,  315 
stramonii,  315 
sulfuris,  313 
alkalinum,  315 
compositum,  315 
zinci  oxidi,  313 
Uva  ursi  fluidextract,  227 
crystalline  precipitate  in,  227 
enzyme  action  in,  204,  227 

V 

Valeric  acid,  227 
Valeria  fluidextract,  217,  227 
tincture,  182,  201  ’ 

odor  of,  201 

ammoniated,  182,  201 
Vanilla  extract,  274 
tincture,  182,  201 
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Vanillin,  201 

elixir,  compound,  146,  158 
spirit,  compound,  163,  171 
Vegetable  cathartic  pills,  415,  418 
Veratrum  viride  tincture,  182,  201 
Viburnin,  227 

Viburnum  prunifolium  elixir,  146, 
159 

fluidextract,  217,  227 
Vinegar,  medicinal,  490 
of  opium,  490 
squill,  480,  490 
Vinegars,  490 
aromatic,  490 
toilet,  490 
Vitamin  B,,  241 
tablets,  469 
C  tablets,  464 
Volatile  oils,  161 

identification  of,  161 


W 


Wafer  capsules,  393 
Washed  sulfur,  383,  480,  490 
preparation  of,  490 
uses  of,  491 
Washes,  290 
Water,  24,  25,  26  _ 
de-ionized,  21,  25 
de-mineralized,  23 
flavored,  18 

-in-.oil  emulsions,  266,  269,  28/ 


mineral-free,  23 
natural,  21,  23 

of  crystallization,  429,  430,  433 
potable,  21,  25 
processed,  17 
-soluble  medicinals,  18 


surface,  26 

Waters,  aromatic,  17,  24 
official,  17,  24,  25,  32 
anise,  24,  30 
bitter  almond,  25,  52 
camphor,  24,  30 
chloroform,  25,  33 
cinnamon,  24,  31 
distilled,  17,  24,  26,  27 
sterile,  17,  24,  28 
fennel,  24,  31 
for  injection,  17,  29,  88 
description  of,  24 
production  of,  30 
pyrogen-free,  30 
rcquironicnts,  oij  *5^ 


Waters,  official,  for  injection — 
Cont  M 

storage  of,  29,  30 
uses  of,  30 
hamamelis,  25,  33 
orange  flower,  19,  31 
peppermint,  24,  31 
])henolated,  25,  34 
rose,  24,  32 

stronger,  19,  24,  32 
spearmint,  24,  32 
wintergreen,  25,  34 
Whisky,  161 
White  lotion,  291,  294 
ointment,  313,  320 
pine  syrup,  compound,  124,  137 
cudbear  in,  138 
preparation  of,  138 
preservatives  in,  138 
with  codeine,  compound,  124, 
138 

precipitate  ointment,  313,  318 
Whitfield’s  ointment,  314,  324 
Wild  cherry  fluidextract,  217,  228 
syrup,  121,  127 
Wilkinson’s  ointment,  315 
Witcli-hazel  extract,  25,  34 
leaves  fluidextract,  216 
Wool  fat,  300,  301 
hydrous,  263 

Y 

Yellow  lotion,  291,  294 

mercuric  oxide  ointment,  310,  313, 
318 

mercurous  iodide  tablets,  474 
ointment,  313 
texture  of,  320 

Z 


Zea  fluidextract,  217,  228 
Zinc  compounds  and  eugenol  cement, 
480,  493 

-eugenol  cement  powder,  493 
oxide  ointment,  323 

levigating  agent  for,  30/, 
preparation  of,  323 
paste,  337,  339 
hard,  339 

soft,  337,  340  _ 

with  salicylic  acid,  33/,  34U^ 
sulfate  powder,  compound,  3/9, 
383 
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